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A B S T R A C T
Background
Behavioural treatment is commonly used in the management of chronic low-back pain (CLBP) to reduce disability through modification
of maladaptive pain behaviours and cognitive processes. Three behavioural approaches are generally distinguished: operant, cognitive,
and respondent; but are often combined as a treatment package.
Objectives
To determine the effects of behavioural therapy for CLBP and the most effective behavioural approach.
Search strategy
The Cochrane Back Review Group Trials Register, CENTRAL, MEDLINE, EMBASE, and PsycINFO were searched up to February
2009. Reference lists and citations of identified trials and relevant systematic reviews were screened.
Selection criteria
Randomised trials on behavioural treatments for non-specific CLBP were included.
Data collection and analysis
Two review authors independently assessed the risk of bias in each study and extracted the data. If sufficient homogeneity existed among
studies in the pre-defined comparisons, a meta-analysis was performed. We determined the quality of the evidence for each comparison
with the GRADE approach.
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Main results
We included 30 randomised trials (3438 participants) in this review, up 11 from the previous version. Fourteen trials (47%) had low
risk of bias. For most comparisons, there was only low or very low quality evidence to support the results. There was moderate quality
evidence that:
i) operant therapy was more effective than waiting list (SMD -0.43; 95%CI -0.75 to -0.11) for short-term pain relief;
ii) little or no difference exists between operant, cognitive, or combined behavioural therapy for short- to intermediate-term pain relief;
iii) behavioural treatment was more effective than usual care for short-term pain relief (MD -5.18; 95%CI -9.79 to -0.57), but there
were no differences in the intermediate- to long-term, or on functional status;
iv) there was little or no difference between behavioural treatment and group exercise for pain relief or depressive symptoms over the
intermediate- to long-term;
v) adding behavioural therapy to inpatient rehabilitation was no more effective than inpatient rehabilitation alone.
Authors’ conclusions
For patients with CLBP, there is moderate quality evidence that in the short-term, operant therapy is more effective than waiting list
and behavioural therapy is more effective than usual care for pain relief, but no specific type of behavioural therapy is more effective
than another. In the intermediate- to long-term, there is little or no difference between behavioural therapy and group exercises for
pain or depressive symptoms. Further research is likely to have an important impact on our confidence in the estimates of effect and
may change the estimates.
P L A I N L A N G U A G E S U M M A R Y
Behavioural treatment for chronic low-back pain
Low-back pain is a major health and economical problem that affects populations around the world. Chronic low-back pain, in
particular, is a major cause of medical expenses, work absenteeism, and disability. Current management of chronic low-back pain
includes a range of different treatments such as medication, exercise, and behavioural therapy. Research has shown that social roles and
psychological factors have a role in the course of chronic low-back pain.
This review of 30 studies (3438 participants) evaluated three behavioural therapies for chronic low-back pain: (i) operant (which
acknowledges that external factors associated with pain can reinforce it), (ii) cognitive (dealing with thoughts, feelings, beliefs, or a
combination of the three, that trigger the pain), (iii) respondent (interrupts muscle tension with progressive relaxation techniques or
biofeedback of muscle activity).
For pain relief, there was moderate quality evidence that:
(i) operant therapy was more effective than waiting list controls in the short-term,
(ii) there was little or no difference between operant therapy, cognitive therapy; or a combination of behavioural therapies in the short-
or intermediate-term, and
(iii) behavioural treatment was more effective than usual care (which usually consists of physical therapy, back school and/or medical
treatments) in the short-term.
Over a longer term, there was little or no difference between behavioural treatment and group exercise for pain relief or reduced





























































































S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]
Behavioural treatment compared with waiting list control for chronic low-back pain
Patient or population: adults with chronic low-back pain
Settings: primary and secondary health care centres
Intervention: behavioural treatment (respondent, cognitive, and operant therapy, or a combination)
Comparison: waiting list control
Outcomes Illustrative means (95% CI) No of Participants
(studies)
Quality of the evidence
(GRADE)
Comments
Control group Intervention group





The mean pain intensity
ranged across control groups
from
44.4 to 77.0 points
The mean pain intensity in the
intervention groups was
19.77 points lower








The mean generic functional









SMD -0.88 (-1.36 to -0.39)
Depression
Beck Depression Inventory (0-
63)
short-term follow-up
The mean depression ranged
across control groups from
7.2 to 22.4 points
The mean depression in the
intervention groups was
6.8 points lower


















































































































The mean functional status in
the intervention groups was
0.17 standard deviations
lower





SMD -0.17 (-1.56 to 1.22)













SMD -0.43 (-0.75 to -0.11)
Functional status (generic)
Sickness Impact Profile (0-
136)
short-term follow-up
The mean generic functional
status ranged across control
groups from
5.4 to 5.7 points
The mean functional status in
the intervention groups was
1.18 points lower

















SMD -0.11 (-0.67 to 0.44)












































































































The mean functional status in
the intervention groups was
0.15 standard deviations
lower





SMD -0.15 (-0.64 to 0.33)


















The mean functional status in
the intervention groups was
0.37 standard deviations
lower





SMD -0.37 (-0.87 to 0.13)
Depression
Beck Depression Inventory (0-
63)
short-term follow-up
The mean depression ranged
across control groups from
7.2 to 22.4 points
The mean depression in the
intervention groups was
1.92 points lower

































































































GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
1 Serious limitations in study design (i.e. >25% of participants from studies with high risk of bias)
2 Serious inconsistency of results (i.e. opposite direction of effects and/or significant statistical heterogeneity)





























































































B A C K G R O U N D
Low-back pain is a major health and economical problem which
affects large populations around the world. In particular, chronic
low-back pain (CLBP) is a major cause of medical expenses, work
absenteeism, and disability (Koes 2006). Current management of
CLBP includes a range of different intervention strategies such as
medication, exercise, and behavioural therapy. The main assump-
tion underlying a behavioural therapy approach is that pain and its
resulting disability are not only influenced by somatic pathology,
but by psychological and social factors as well. In this way, CLBP
is not only a physical problem, but may also be influenced by
the patient’s attitudes and beliefs, psychologic distress, and illness
behaviour (Waddell 2004). Consequently, the goal of behavioural
treatment is to alter maladaptive thoughts, feelings and behaviours
as well as dysfunctional sensory phenomena, and thereby the expe-
rience of pain. In general, three behavioural treatment approaches
can be distinguished: operant, cognitive, and respondent (Turk
1984; Vlaeyen 1995). Each of these focuses on modifying one of
the three response systems which characterize emotional experi-
ences: behaviour, cognition, and physiological reactivity.
Operant treatments are based on the operant conditioning princi-
ples of Skinner (Skinner 1953) which have been applied to CLBP
by Fordyce (Fordyce 1976). This model proposes that acute pain
behaviours may be reinforced by external factors (such as attention
of the spouse and the medical personnel, rest, or reduction of pain
level by analgesic medication) and thus develop into a chronic
pain problem. Therefore, operant treatment involves the removal
of positive reinforcement of pain behaviours and the promotion
of healthy behaviours (e.g. exercise, work). It often incorporates
involvement of the spouse to help maintain these changes. In-
creased activity levels are promoted by establishing exercise quota
and reinforcing exercise with positive feedback and verbal encour-
agement. The exercise quota are systematically increased for each
treatment session, towards a pre-defined goal. Each successfully
performed increment is positively reinforced by all treatment staff
(Fordyce 1976).
Cognitive treatment aims to identify and modify harmful cogni-
tions which patients may have regarding their pain and disability.
Patients with CLBP often have maladaptive thoughts, feelings,
and beliefs, which have an important role in their experience of
low-back pain (Pincus 2006). It is proposed that beliefs about the
meaning of pain and expectations regarding control over pain can
be directly modified using cognitive restructuring techniques such
as imagery and attention diversion (Turner 1993). Cognitions can
also be indirectly altered through education and other treatments,
so cognitive therapy is often used as part of a ’package’ approach
of behavioural treatment.
Respondent treatment aims to modify the physiological response
system to pain, through reduction of muscular tension. The the-
oretical basis of this approach is the assumption of a pain-tension
cycle, where pain is viewed as both a cause and a result of muscular
tension. Respondent treatment attempts to interrupt this cycle by
using a tension-incompatible reaction, such as relaxation. Elec-
tromyographic (EMG) biofeedback, progressive relaxation, and
applied relaxation are frequently used to reduce the assumed mus-
cular tension, relieve anxiety, and subsequently pain (Turk 1984;
Vlaeyen 1995).
Behavioural treatments are often applied together, as part of a
combined treatment approach, commonly referred to as cognitive-
behavioural treatment. This combined behavioural treatment is
based on a multidimensional model of pain that includes physi-
cal, affective, cognitive, and behavioural components. Treatment
may therefore include education about a multidimensional view
of pain, how to identify pain-eliciting and pain-aggravating situa-
tions, thoughts and behaviour, and use of coping strategies and ap-
plied relaxation. Goal setting and activity increase is encouraged,
as the basis of a combined treatment approach is to reduce feelings
of helplessness and assist the patient to gain control over the pain
experience (Turk 1984; Rudy 1995). Furthermore, combined be-
havioural treatments are often applied in addition to other thera-
pies such as physiotherapy, medication, or exercise.
Previous reviews have summarized the literature concerning be-
havioural therapy for chronic pain (Morley 1999) and CLBP
(Pincus 2006; Hoffman 2007). Two previous versions of the cur-
rent review have been published (van Tulder 2000; Ostelo 2005),
systematically evaluating the effectiveness of behavioural therapy
for CLBP, using the methods of The Cochrane Collaboration. In
this second update, the most recent literature is included and the
methods of data collection and analysis have been updated (Furlan
2009; Higgins 2009).
O B J E C T I V E S
The objective of this systematic review is to determine whether
behavioural therapy is more effective than other treatments for
non-specific CLBP, and to ascertain which type of behavioural
therapy is most effective.
The following comparisons were investigated:
1. behavioural treatment versus placebo, no treatment, or waiting
list controls
2. between different types of behavioural treatment
3. behavioural treatment versus other kinds of treatment
4. behavioural treatment in addition to another treatment (e.g.
physiotherapy) versus the other treatment alone.
M E T H O D S
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Criteria for considering studies for this review
Types of studies
Only randomised controlled trials (RCTs) were included.
Types of participants
RCTs that investigated male and female subjects with non-specific
CLBP, between 18 and 65 years of age, were included. CLBP was
defined as back pain that had persisted for 12 weeks or more. If an
RCT recruited LBP patients with a mixed duration of symptoms
(i.e. including patients with < 12 weeks duration), it was only
considered eligible if data for the CLBP patients were presented
separately. Trials were excluded if they included subjects with spe-
cific low-back pain caused by pathological entities such as infec-
tion, neoplasm, metastasis, osteoporosis, rheumatoid arthritis, or
fractures.
Types of interventions
RCTs that evaluated one or more types of behavioural treatment,
that is, treatment based on the behavioural therapy principles out-
lined in the introduction, were included. As there exists some vari-
ability in the delivery and content of behavioural interventions,
only RCTs in which the interventions were explicitly stated to fol-
low the behavioural principles were considered eligible. Where this
was not explicit and there remained uncertainty regarding the eli-
gibility of an RCT (based on the intervention provided), a consen-
sus was sought from the review co-authors. For examples of good
descriptions of treatments following these behavioural principles,
studies by Fordyce 1976 and Roberts 1986 for operant treatments,
Vlaeyen 1991 for cognitive treatments, and Belar 1986 for respon-
dent treatments were used as a point of reference. Where a combi-
nation of behavioural therapy components were evaluated as part
of a treatment ’package’ (e.g. cognitive-behavioural treatment), it
was considered as a single intervention in the analyses. Because of
the considerable overlap in the definitions of behavioural compo-
nents and delivery of the interventions, it is difficult to disaggre-
gate the effects of separate components in these combined treat-
ments.
Types of outcome measures
RCTs were included that measured at least one of the outcome
measures that the Cochrane Back Review Group and review au-
thors considered to be important, i.e. overall improvement (ei-
ther self-reported or observed), back pain-specific functional status
(e.g. Roland-Morris Questionnaire, Oswestry Disability Index),
generic functional status (e.g. Sickness Impact Profile), return-to-
work (e.g. expressed as the number of days of sick leave or the
proportion of patients returned to work), and pain intensity (e.g.
expressed on a visual analogue (VAS) or numerical rating scale
(NRS)) (Furlan 2009). In the behavioural domain, any type of
behavioural outcome was considered relevant (e.g. observed pain
behaviours, cognitive errors, perceived or observed levels of ten-
sion, anxiety, and depression).
Search methods for identification of studies
All relevant RCTs meeting our inclusion criteria were identified
by:
• a computer-aided search of the Cochrane Back Review
Group Trials Register (February 2009), CENTRAL (The
Cochrane Library 2009, issue 2), MEDLINE (1966 to February
2009), EMBASE (1988 to February 2009), and PsycINFO
(1974 to February 2009) databases, using the search strategy
recommended by the Cochrane Back Review Group (Furlan
2009). A highly sensitive search strategy for retrieval of
controlled trials was run in conjunction with a specific search for
low-back pain and behavioural treatment. RCTs published in
any language were considered (Appendix 2).
• screening references from relevant identified publications
and reviews
• citation tracking of the RCTs identified by these first two
steps, using Science Citation Index.
Data collection and analysis
The most recent version of the Cochrane review on this topic
(Ostelo 2005) included 21 RCTs which were screened using the
eligibility criteria of this update. The methods of data collection
and analysis were updated to align with recent recommendations
from the Cochrane Handbook (Higgins 2009) and the Cochrane
Back Review Group (Furlan 2009).
Study selection
Two review authors (NH and RO) independently selected the tri-
als to be included in this update of the systematic review. A con-
sensus meeting was held to resolve disagreements concerning the
inclusion of RCTs and co-authors were consulted if disagreements
persisted.
Risk of bias assessment
The risk of bias of each included trial was independently as-
sessed by two review authors (NH and RO), using the 12 criteria
(Appendix 1) recommended by the Cochrane Back Review Group
(Furlan 2009). This updated list contains two new assessment
items (selective reporting and timing of outcomes) from the list
used previously (Ostelo 2005). The articles were not blinded for
authors, institution and journal, because the review authors who
performed the risk of bias assessments were familiar with the liter-
ature. A consensus method was used to resolve disagreements and
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a third review author was consulted if disagreements persisted. A
total score was computed by adding the number of positive scores,
and a low risk of bias was defined as studies fulfilling six or more of
the 12 internal validity criteria. Empirical evidence seems to sug-
gest that studies fulfilling fewer than six items report higher treat-
ment effects than studies fulfilling six or more items (van Tulder
2009).
Clinical relevance
The clinical relevance of each included trial was also assessed by
two review authors (NH and RO). A list of five questions has been
recommended to facilitate decisions about the applicability of the
results to other populations (Furlan 2009; Malmivaara 2006):
1. Are the patients described in detail so that you can decide
whether they are comparable to those that you see in your prac-
tice?
2. Are the interventions and treatment settings described well
enough so that you can provide the same for your patients?
3. Were all clinically relevant outcomes measured and reported?
4. Is the size of the effect clinically important?
5. Are the likely treatment benefits worth the potential adverse
effects?
Data extraction
A standardized form was used to collect descriptive data on the
study populations and the types of intervention, as well as quanti-
tative data from the outcome measures. Two review authors (NH
and RO) independently extracted the data, considering the follow-
ing domains: i) behavioural outcomes, ii) overall improvement,
iii) back-pain specific functional status, iv) generic functional sta-
tus, v) return-to-work, and vi) pain intensity. Measures of effect
and estimates of variability were extracted in the form of follow-
up (post-intervention) measurements or change scores from base-
line in all intervention and control groups. Where possible, only
follow-up measures were entered in the meta-analyses.
Data analysis and the GRADE approach
If studies were clinically homogeneous regarding study popula-
tion, types of treatment, outcomes and measurement instruments,
a meta-analysis was performed. If possible, the mean difference
(MD) was calculated, because this improves the interpretability
of the results. If an MD was not possible, the standardized mean
difference (SMD) was calculated. If trials reported outcomes as
graphs, the mean scores and standard deviations were estimated
from these graphs. If standard deviations (SD) for outcomes were
not reported, they were calculated using the reported values of
the confidence intervals, if possible. If an RCT evaluated multiple
groups which were relevant for a comparison in the meta-analysis,
all relevant experimental intervention groups of the study were
combined to create a single group and all relevant control groups
were combined to create a single control group (Higgins 2008).
GRADE (Grades of Recommendation, Assessment, Development
and Evaluation) profiles were used to evaluate the overall quality
of the evidence and the strength of the recommendations (Atkins
2004). Using this approach, as recommended in the recent update
of The Cochrane Handbook (Higgins 2009), and the Cochrane
Back Review Group method guidelines (Furlan 2009), the overall
quality of evidence for a particular outcome is considered to be
high when multiple RCTs with a low risk of bias provide consis-
tent, generalisable, and precise data. The quality of the evidence
was downgraded by one level for each of the five factors that was
encountered: 1) limitations in design (i.e. >25% of participants
from studies with high risk of bias), 2) inconsistency of results
(i.e. opposite direction of effects and/or significant statistical het-
erogeneity), 3) indirectness (e.g. patients selected based on MRI
results, surgical candidates), 4) imprecision (i.e. total number of
participants <300 for each outcome), and 5) other considerations
(e.g. reporting bias). The judgment of whether these factors were
present for each outcome was made by two review authors (NH
and RO) using the descriptions shown in brackets above. Sin-
gle studies were considered inconsistent and imprecise (i.e. sparse
data) and provided “low quality evidence”. This could be further
downgraded to “very low quality evidence” if there were also limi-
tations in design or indirectness. The following definitions of qual-
ity of the evidence were applied (Guyatt 2008):
High quality: Further research is very unlikely to change
our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important
impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an
important impact on our confidence in the estimate of effect and
is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
To improve the readability of this review, a GRADE profile was
only completed when we completed a meta-analysis. If only one
study was present for a given comparison, the results are described
in the text and in the Characteristics of included studies table.
R E S U L T S
Description of studies
See: Characteristics of included studies; Characteristics of excluded
studies.
See Characteristics of included studies; Characteristics of excluded
studies.
In the previous Cochrane review on this topic, which was pub-
lished in 2005 (Ostelo 2005), 21 RCTs were included. After
screening these RCTs, two studies were considered to be ineligible
for this update, one for not reporting the number of patients with
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CLBP (Bru 1994) and the other for including patients with sub-
acute LBP (Lindström 1992).
The updated search strategy for the current review identified an
additional 121 references from MEDLINE, 337 from EMBASE,
100 from CINAHL, and 20 from PsycINFO. However, 186 of
these publications were duplicated in more than one database, re-
sulting in a total of 392 unique titles from the updated search.
After screening the titles and abstracts, full text copies of 75 trials
and 16 reviews were retrieved. The reference lists of the reviews
were checked but did not result in the identification of any further
relevant studies. After reviewing the full text of the 75 selected tri-
als, both review authors (NH, RO) agreed on the inclusion of nine
trials and exclusion of 57 trials. There was uncertainty regarding
the inclusion of the nine remaining trials, so the remaining review
authors were consulted in order to arrive at a consensus. Two of
these nine trials were eventually included in this review. Therefore,
11 additional trials were included in this update, giving a total of
30 RCTs included in this systematic review.
Twelve studies compared some type of behavioural treatment
to waiting list controls (Bush 1985; Kole-Snijders 1996; Linton
1989; Linton 2008; Newton-John 1995; Nouwen 1983; Smeets
2006; Stuckey 1986; Turner 1982; Turner 1988; Turner 1990;
Turner 1993); ten studies were identified that compared various
types of behavioural treatment (Donaldson 1994; Kole-Snijders
1996; Leeuw 2008; Newton-John 1995; Nicholas 1991; Rose
1997; Turner 1982; Turner 1988; Turner 1993; van den Hout
2003); nine studies compared behavioural treatment with some
other kind of treatment (Brox 2003; Donaldson 1994; Fairbank
2005; McCauley 1983; Poole 2007; Smeets 2006; Turner 1990;
van der Roer 2008; von Korff 2005); and ten studies compared be-
havioural treatment in addition to another treatment to that treat-
ment alone (Altmaier 1992; Basler 1997; Friedrich 1998; Johnson
2007; Nicholas 1991; Nicholas 1992; Schweikert 2006; Smeets
2006; Strong 1998; Turner 1990). Five studies did not report the
results in a way that allowed us to include them in the statistical
pooling (Bush 1985; Kole-Snijders 1996; Linton 1989; McCauley
1983; Strong 1998).
There were 20 RCTs that specifically mentioned the qualification
of therapists and 10 RCTs where the qualification of therapists was
not reported or reported insufficiently (Altmaier 1992; Brox 2003;
Donaldson 1994; Fairbank 2005; Linton 2008; Newton-John
1995; Schweikert 2006; Stuckey 1986; van der Roer 2008; Von
Korff 1998). An example of sufficient description of qualifications
of therapists was “psychologist who has had five years of experience
with chronic pain patients since completing his clinical qualifica-
tions” (Nicholas 1991).
Risk of bias in included studies
The final results of the risk of bias assessment are shown in Figure
1. Fourteen studies (47%) had a low risk of bias, meeting six
or more of the criteria (Basler 1997; Brox 2003; Bush 1985;
Johnson 2007; Kole-Snijders 1996; Leeuw 2008; Linton 1989;
Newton-John 1995; Nouwen 1983; Smeets 2006; Strong 1998;
Turner 1988; van den Hout 2003; van der Roer 2008). All studies
were described as randomised, however only nine studies (30%)
used a clearly described and adequate randomisation procedure
in combination with an adequate concealment of treatment al-
location. All 30 studies (100%) had similar timing of outcome
measurements between groups and most studies were free of se-
lective reporting (28 studies; 93%). Fifteen studies (50%) had an
acceptable drop-out rate, 11 studies (37%) reported acceptable
compliance, and in only nine studies (30%) were co-interventions
avoided or similar between groups.
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Figure 1. Summary of risks of bias for each included study
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Clinical relevance
The clinical relevance scores for each trial are presented in Table
1. Twenty (67%) of the 30 RCTs were found to have moderate to
high clinical relevance (a score of three or greater). The majority
of studies could be easily assessed in terms of applicability to other
populations because they provided sufficient descriptions of the
included patients (26 trials; 87%), the interventions applied (27
trials; 90%), and measured appropriate outcome measures (26 tri-
als; 87%). However, determining whether the study results were
clinically relevant proved to be more difficult. Most studies did not
provide enough information to ascertain whether the size of the
effect was clinically important (16 trials, 53%) or whether treat-
ment benefits outweighed the potential harms (29 trials; 97%).
These findings indicate that while most studies were found to have
moderate to high clinical relevance, the assessment is limited by
poor reporting of outcome data and potential harms associated
with treatment. However, It could be argued that the potential
harms associated with behavioural therapy are negligible.
Table 1. Results of clinical relevance assessment
Study Patients Interventions Relevant outcomes Size of effect Benefit/Harms
Altmaier 1992 Y N Y N ?
Basler 1997 Y Y Y N ?
Brox 2003 Y Y Y N ?
Bush 1985 Y Y Y ? ?
Donaldson 1994 Y Y N ? ?
Fairbank 2005 Y Y N N ?
Friedrich 1998 Y Y Y ? ?
Johnson 2007 Y Y Y Y ?
Kole-Snijders 1996 Y Y N ? ?
Leeuw 2008 Y Y Y N ?
Linton 1989 N Y Y ? ?
Linton 2008 Y N Y N ?
McCauley 1983 N Y Y ? ?
Newton-John 1995 Y Y Y ? ?
Nicholas 1991 Y Y Y N ?
Nicholas 1992 Y Y Y N ?
Nouwen 1983 Y Y N ? ?
Poole 2007 Y Y Y N ?
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Table 1. Results of clinical relevance assessment (Continued)
Rose 1997 N N Y N ?
Schweikert 2006 Y Y Y N ?
Smeets 2006 Y Y Y Y ?
Strong 1998 Y Y Y ? ?
Stuckey 1986 N Y Y ? ?
Turner 1982 Y Y Y ? ?
Turner 1988 Y Y Y ? ?
Turner 1990 Y Y Y ? ?
Turner 1993 Y Y Y ? ?
van den Hout 2003 Y Y Y ? ?
van der Roer 2008 Y Y Y ? Y
von Korff 2005 Y Y Y N ?
Effects of interventions
See: Summary of findings for the main comparison Summary
of findings: Behavioural treatment versus waiting list control;
Summary of findings 2 Summary of findings: Comparisons
among behavioural treatments; Summary of findings 3 Summary
of findings: Behavioural treatments versus other treatments;
Summary of findings 4 Summary of findings: Behavioural
treatments + other treatments versus other treatments alone
1. Behavioural treatment versus waiting list controls
Summary
As stated in the objectives, “no treatment” or “placebo” groups
were considered as controls in this comparison, however, the in-
cluded studies used only waiting list controls. Twelve studies,
seven of which had a low risk of bias (Bush 1985; Kole-Snijders
1996; Linton 1989; Newton-John 1995; Nouwen 1983; Smeets
2006; Turner 1988), were identified as comparing some type of
behavioural treatment (either cognitive, operant, respondent, or a
combination) to waiting list controls. For this comparison, only
post-treatment (short-term) data were available because after the
treatment period, most studies allowed the waiting list controls to
receive the intervention.
Using the GRADE approach, there is low quality evidence that
respondent therapy (through progressive relaxation or EMG
biofeedback) or a combination of behavioural therapies is more ef-
fective than a waiting list control for short-term pain relief. There
is also low quality evidence that respondent therapy (through pro-
gressive relaxation) is more effective than a waiting list control for
improving functional status in the short-term. Very low quality
evidence exists that there is little or no difference between respon-
dent therapy and a waiting list control on depression in the short-
term.
We found moderate quality evidence that operant therapy is more
effective than a waiting list control for pain relief in the short-term.
There is low quality evidence that there is little or no difference
between operant therapy, a combination of behavioural therapies,
or a waiting list control for improved function or depression in
the short-term. Low quality evidence exists that there is little or
no difference between cognitive therapy and a waiting list control
for pain relief or improved function in the short-term.
1.1 Respondent therapy (progressive relaxation) versus
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waiting list controls
Three studies with high risk of bias were identified for this com-
parison and provided data which could be pooled (Stuckey 1986;
Turner 1982; Turner 1993). All three studies measured pain in-
tensity as an outcome measure using a 100-point scale. The Chi-
square value for homogeneity was 4.69 (P > 0.05), indicating statis-
tical homogeneity among these studies. The MD (95% CI) when
these studies were pooled was -19.77 (-34.34 to -5.20) (Analysis
1.1). There is low quality evidence (three RCTs; N = 74; limita-
tions in design, imprecision) that respondent therapy (progressive
relaxation) is more effective than a waiting list control for pain
relief in the short-term.
The three RCTs measured generic functional status using either
a 7-point scale (Stuckey 1986) or the 136-item Sickness Impact
Profile (Turner 1982; Turner 1993). The SMD (95% CI) between
these studies was -0.88 (-1.36 to -0.39) (Analysis 1.2). There is
low quality evidence (three RCTs; N = 74; limitations in design,
imprecision) that respondent therapy (progressive relaxation) is
more effective than a waiting list control at improving functional
status over the short-term.
In the behavioural domain, two RCTs (Turner 1982; Turner 1993)
measured symptoms of depression as an outcome, using the Beck
Depression Inventory. The MD (95% CI) when these studies were
pooled was -6.80 (-19.73 to 6.12) (Analysis 1.3). There is very
low quality evidence (two RCTs; N = 58; limitations in design,
inconsistency, imprecision) that there is no significant difference
between respondent therapy (progressive relaxation) and a waiting
list on symptoms of depression over a short-term.
1.2 Respondent therapy (EMG biofeedback) versus waiting
list controls
Three RCTs provided data in a format that could be pooled for this
comparison (Newton-John 1995; Nouwen 1983; Stuckey 1986).
The RCT (N = 44) that was not included in the statistical pooling
showed no differences between the two treatment arms (Bush
1985). The SMD (95% CI) between groups for pain intensity was
-0.80 (-1.32 to -0.28) in favour of respondent therapy (Analysis
2.1). There is low quality evidence (three RCTs; N = 64; limitations
in design, imprecision) that respondent therapy through EMG
biofeedback is more effective than a waiting list control for pain
relief in the short-term.
Two of the RCTs measured general functional status as an outcome
measure (Newton-John 1995; Stuckey 1986). The SMD (95% CI)
between groups was -0.17 (-1.56 to 1.22) (Analysis 2.2). There is
very low quality evidence (two RCTs; N = 44; limitations in design,
inconsistency, imprecision) that there is no significant difference
between respondent therapy through EMG biofeedback and a
waiting list control for improved function in the short-term.
1.3 Operant therapy versus waiting list controls
Of four RCTs which were identified, two RCTs with a low risk of
bias (Linton 1989; Turner 1988) and one RCT with a high risk
of bias (Turner 1990) could be pooled. The trial (N = 89) that
was not included in the pooling found small effects in favour of
operant therapy (Kole-Snijders 1996). Pain intensity was measured
by the three pooled RCTs, and the pooled SMD (95% CI) between
groups was -0.43 (-0.75 to -0.11) in favour of the operant therapy
group (Analysis 3.1). There is moderate quality evidence (N = 153;
imprecision) that operant therapy is more effective than waiting
list control for pain relief in the short-term.
Two RCTs measured generic functional status using the SIP
(Turner 1988; Turner 1990). The pooled MD (95% CI) between
groups was -1.18 (-3.53 to 1.18) (Analysis 3.2). There is low qual-
ity evidence (two RCTs; N = 87; limitations in design, impreci-
sion) that there is no significant difference between operant ther-
apy and a waiting list control on improved functional status in the
short-term.
Two RCTs measured symptoms of depression as an outcome
measure, using different scales (Linton 1989; Turner 1990). The
pooled SMD (95% CI) between groups was -0.11 (-0.67 to 0.44)
(Analysis 3.3). There is low quality evidence (two RCTs; N = 103;
limitations in design, imprecision) that there is no significant dif-
ference between operant therapy and a waiting list control on de-
pressive symptoms in the short-term.
1.4 Cognitive therapy versus waiting list controls
Two RCTs with high risk of bias were identified for this com-
parison and could be pooled (Linton 2008; Turner 1993). With
pain intensity as the outcome, the pooled SMD (95% CI) be-
tween groups was -0.27 (-0.75 to 0.22) (Analysis 4.1). There is
low quality evidence (two RCTs; N = 68; limitations in design,
imprecision) that there is no significant difference between cogni-
tive therapy and a waiting list control for pain relief in the short-
term.
The two RCTs also measured generic functional status as an out-
come measure (Linton 2008; Turner 1993). The pooled SMD
(95% CI) between groups was -0.15 (-0.64 to 0.33) (Analysis 4.2).
There is low quality evidence (two RCTs, N = 68; limitations in
design, imprecision) that there is no significant difference between
cognitive therapy and a waiting list control on improved func-
tional status in the short-term.
1.5 Combined behavioural therapy versus waiting list
controls
There were five RCTs identified which compared a combination
of behavioural therapy components (as a treatment ’package’) to
waiting list controls (Newton-John 1995; Smeets 2006; Turner
1982; Turner 1988; Turner 1993). Three RCTs with a low risk
of bias (Newton-John 1995; Smeets 2006; Turner 1988) and two
RCTs with a high risk of bias (Turner 1982; Turner 1993) mea-
sured pain intensity as an outcome of treatment. The pooled SMD
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(95% CI) for pain intensity between groups was -0.60 (-0.97 to
-0.22) in favour of combined behavioural therapy (Analysis 5.1).
There is low quality evidence (five RCTs; N = 239; limitations in
design, imprecision) that combined behavioural therapy is more
effective than a waiting list control for pain relief in the short-
term.
Four of the RCTs measured generic functional status as an out-
come, using the Pain Disability Index (Newton-John 1995) or the
SIP (Turner 1982; Turner 1988; Turner 1993). The pooled SMD
(95% CI) between groups was -0.37 (-0.87 to 0.13) (Analysis 5.2).
There is low quality evidence (four RCTs; N = 134; limitations
in design, imprecision) that there is no significant difference be-
tween combined behavioural therapy and a waiting list control on
improved functional status in the short-term.
Four RCTs used the BDI to evaluate symptoms of depression as
an outcome measure (Newton-John 1995; Smeets 2006; Turner
1982; Turner 1993). The pooled MD (95% CI) between groups
was -1.92 (-6.16 to 2.32) (Analysis 5.3). There is very low quality
evidence (four RCTs; N = 194; limitations in design, inconsis-
tency, imprecision) that there is no significant difference between
combined behavioural therapy and a waiting list control on symp-
toms of depression in the short-term.
2. Comparison among different types of behavioural
treatment
Summary
Ten studies, five of which had a low risk of bias (Kole-Snijders
1996; Leeuw 2008; Newton-John 1995; Turner 1988; van den
Hout 2003), were identified as comparing one type of behavioural
therapy (or a combination of behavioural therapies) to another
behavioural therapy. For some of the analyses in this comparison,
short-term (immediately post-treatment), intermediate-term (6-
month follow-up), or long-term (12-month follow-up) data were
available. Seven RCTs provided data in a form that was suitable
for statistical pooling (Leeuw 2008; Newton-John 1995; Nicholas
1991; Turner 1982; Turner 1988; Turner 1993; van den Hout
2003).
Using the GRADE approach, we found moderate quality evidence
that there is little or no difference between cognitive therapy and
operant therapy, or operant therapy and a combination of be-
havioural therapies, on pain relief over a short- to intermediate-
term follow-up. There is low quality evidence that respondent
therapy is more effective than a combination of behavioural ther-
apies for depression in the short-term. There is very low quality
evidence that respondent therapy using EMG biofeedback is more
effective than respondent therapy using progressive relaxation for
pain relief in the short-term. For all of the other comparisons be-
tween different types of behavioural treatment, there is either no
evidence, or only low to very low quality evidence that there is
little or no difference in efficacy between one type or another.
2.1 Respondent therapy (EMG biofeedback) versus
respondent therapy (progressive relaxation)
One RCT (N = 24) with a high risk of bias (Donaldson 1994)
compared two types of respondent therapy, progressive relaxation
and EMG biofeedback. The EMG biofeedback group improved
significantly more than the relaxation group post-treatment, and
after three months of follow-up. As this was the only study eligible
for this comparison, there is only very low quality evidence (N =
24; limitations in design, inconsistency, imprecision) that EMG
biofeedback is more effective than progressive relaxation for pain
relief over the short-term.
2.2 Cognitive versus operant therapy
Two RCTs, one with a low risk of bias (Leeuw 2008) and one
with high risk of bias (Nicholas 1991), compared cognitive ther-
apy to operant therapy. All groups in the trial with high risk of
bias also received physiotherapy, back-education and an exercise
program (Nicholas 1991). Both studies evaluated pain intensity
as an outcome measure over short- and intermediate-term follow-
ups. The pooled SMD (95% CI) between groups was 0.41 (-0.63
to 1.45) (Analysis 6.1) in the short-term and 0.35 (-0.64 to 1.35)
in the intermediate-term (Analysis 6.2). There is moderate quality
evidence that there is no significant difference between cognitive
therapy and operant therapy for pain relief over a short-term fol-
low-up (two RCTs; N = 93; imprecision) or an intermediate-term
follow-up (two RCTs; N = 82; imprecision).
2.3 Cognitive versus respondent therapy
One RCT with a high risk of bias compared cognitive therapy
to respondent therapy with progressive muscle relaxation train-
ing (Turner 1993). This RCT (N = 47) found no significant dif-
ferences between the groups post-treatment or after six and 12
months on pain intensity, a global measure of improvement, or
functional status (Turner 1993). As this was the only study eligible
for this comparison, there is only very low quality evidence (N =
47; limitations in design, inconsistency, imprecision) that there is
no significant difference in effect between cognitive therapy and
respondent therapy using progressive muscle relaxation over any
length of follow-up.
2.4 Operant versus respondent therapy
There is no evidence, because no studies were identified that com-
pared operant therapy to respondent therapy.
2.5 Combined behavioural therapy versus cognitive therapy
Two RCTs with high risk of bias compared a combination of be-
havioural treatments to cognitive therapy (Nicholas 1991; Turner
1993). The trial by Nicholas 1991 included two groups that un-
derwent combined behavioural therapy and were included in the
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analyses. One of these groups received a combination of oper-
ant and respondent therapy, while the other received a combina-
tion of cognitive and respondent therapy (Nicholas 1991). When
these groups were pooled with the trial by Turner 1993, the SMD
(95% CI) for pain intensity was -0.24 (-1.36 to 0.87) in the short-
term (Analysis 7.1); -0.30 (-2.59 to 1.98) in the intermediate-
term (Analysis 7.2); and -0.89 (-3.64 to 1.87) in the long-term
(Analysis 7.3). There is very low quality evidence (two RCTs; N
= 61; limitations in design, inconsistency, imprecision) that there
is no significant difference between a combination of behavioural
therapies and cognitive therapy alone for pain relief over the short-
, intermediate-, or long-term.
The two RCTs also measured generic functional status using
the SIP after short-, intermediate-, and long-term follow-ups
(Nicholas 1991; Turner 1993). The MD (95% CI) between groups
was -2.01 (-10.02 to 5.99) in the short-term (Analysis 7.4); -3.20
(-16.44 to 10.04) in the intermediate-term (Analysis 7.5); and -
2.23 (-12.59 to 8.13) in the long-term (Analysis 7.6). There is low
quality evidence over short-term follow-up (two RCTs; N = 61;
limitations in design, imprecision) and very low quality evidence
over intermediate- to long-term follow-up (two RCTs; N = 47;
limitations in design, inconsistency, imprecision) that there is no
significant difference between a combination of behavioural ther-
apies and cognitive therapy for improved functional status.
Both RCTs evaluated symptoms of depression using the BDI (
Nicholas 1991; Turner 1993). The pooled MD (95% CI) was -
3.10 (-11.43 to 5.23) over the short-term (Analysis 7.7); -4.66 (-
10.94 to 1.61) in the intermediate-term (Analysis 7.8); and -0.64
(-4.61 to 3.32) over a long-term follow-up (Analysis 7.9). There is
very low quality evidence over short-term follow-up (two RCTs;
N = 61; limitations in design, inconsistency, imprecision) and low
quality evidence in the intermediate- to long-term (two RCTs; N
= 47; limitations in design, imprecision) that there is no significant
difference between a combination of behavioural therapies and
cognitive therapy alone on symptoms of depression.
2.6 Combined behavioural therapy versus operant therapy
Three studies with a low risk of bias (Kole-Snijders 1996; Turner
1988; van den Hout 2003) and one study with a high risk of
bias (Nicholas 1991) were identified which compared a combi-
nation of behavioural treatments to operant therapy alone. One
RCT, comparing a combination of cognitive and operant ther-
apy to operant therapy alone, did not provide data in a form that
was suitable for statistical pooling (Kole-Snijders 1996). One of
the pooled RCTs included two groups that underwent combined
behavioural therapy and were included in the analyses (Nicholas
1991). One of these groups was a combination of operant and re-
spondent therapy, while the other was a combination of cognitive
and respondent therapy. When these groups were pooled with the
other two studies (Turner 1988; van den Hout 2003) the SMD
(95% CI) for pain intensity was -0.15 (-0.46 to 0.16) in the short-
term (Analysis 8.1); -0.23 (-0.57 to 0.11) in the intermediate-
term (Analysis 8.2); and -0.31 (-0.65 to 0.03) in the long-term
(Analysis 8.3). There is moderate quality evidence (three RCTs; N
= 161; imprecision) that there is no significant difference between
combined behavioural treatment and operant therapy alone for
pain relief in the short-, intermediate-, and long-term.
One RCT with a low risk of bias (Turner 1988) and one RCT with
a high risk of bias (Nicholas 1991) measured generic functional
status as an outcome. The pooled SMD (95% CI) was 0.21(-0.24
to 0.67) in the short-term (Analysis 8.4); -0.23 (-1.01 to 0.55) in
the intermediate-term (Analysis 8.5); and -0.50 (-1.56 to 0.56) in
the long-term (Analysis 8.6). There is low quality evidence (two
RCTs; N = 77; limitations in design, imprecision) that there is no
significant difference between combined behavioural therapy and
operant therapy alone for improved functional status in the short-
, intermediate-, and long-term.
2.7 Combined behavioural therapy versus respondent
therapy
Three RCTs were identified which compared a combined be-
havioural treatment to respondent therapy alone (Newton-John
1995; Turner 1982; Turner 1993). Two had a high risk of bias
(Turner 1982; Turner 1993) and one had a low risk of bias
(Newton-John 1995). The pooled SMD (95% CI) for pain in-
tensity was 0.09 (-0.31 to 0.50) in the short-term (Analysis 9.1)
and 0.47 (-0.42 to 1.35) in the intermediate-term (Analysis 9.2).
There is low quality evidence that there is no significant difference
between combined behavioural therapy and respondent therapy
alone for pain relief in the short-term (three RCTs; N = 97; limi-
tations in design, imprecision), or in the intermediate-term (two
RCTs; N = 62; limitations in design, imprecision).
The three RCTs measured generic functional status as an outcome,
using the Pain Disability Index (Newton-John 1995) or the SIP
(Turner 1982; Turner 1993). The pooled SMD (95% CI) was
0.38 (-0.02 to 0.78) in the short-term (Analysis 9.3) and 0.13 (-
0.81 to 1.07) in the long-term (Analysis 9.4). There is low quality
evidence that there is no significant difference between combined
behavioural therapy and respondent therapy alone for improved
functional status in the short-term (three RCTs; N = 97; limita-
tions in design, imprecision), or in the intermediate-term (two
RCTs; N = 62; limitations in design, imprecision).
Symptoms of depression, measured with the BDI, were also eval-
uated as an outcome measure in the three RCTs (Newton-John
1995; Turner 1982; Turner 1993). The pooled MD (95% CI) was
2.89 (0.55 to 5.24) in favour of respondent therapy in the short-
term (Analysis 9.5) and 1.84 (-0.43 to 4.11) in the intermediate-
term (Analysis 9.6). There is low quality evidence in the short-
term (three RCTs; N = 97; limitations in design, imprecision) that
respondent therapy is more effective than combined behavioural
therapy; and low quality evidence in the intermediate-term (two
RCTs; N = 62; limitations in design, imprecision) that there is no
16Behavioural treatment for chronic low-back pain (Review)
Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
significant difference between combined behavioural therapy and
respondent therapy for symptoms of depression.
A separate RCT with a high risk of bias (Rose 1997) evaluated four
groups of LBP patients following different programs of combined
behavioural therapy, but found no significant differences between
group and individual therapy (N = 50), or between a high and low
intensity program (N = 60).
3. Behavioural treatment versus other kinds of
treatment
Summary
Nine RCTs were identified which compared some form of be-
havioural treatment to another kind of treatment, two of which
had a low risk of bias (Brox 2003; Smeets 2006). The treatments
that behavioural therapy was compared to were: usual care (Poole
2007; von Korff 2005), group exercise (Smeets 2006; Turner
1990), spine stabilisation surgery (Brox 2003; Fairbank 2005),
guideline-based care (van der Roer 2008), education (Donaldson
1994), and hypnosis (McCauley 1983).
Using the GRADE approach, we found moderate quality evidence
that behavioural treatment is more effective than usual care for
pain relief in the short-term, but there is no difference in the inter-
mediate-term. There is also moderate quality evidence that there is
no significant difference between behavioural treatment and usual
care for improved back-specific functional status in the short- to
intermediate-term. When compared to a group exercise program,
there is moderate quality evidence that behavioural treatment is as
effective for improving pain or depression in the intermediate- to
long-term. There is also low quality evidence that there is no signif-
icant difference between behavioural therapy and group exercise
for pain or depression in the short-term. We found low quality ev-
idence that there is no significant difference between behavioural
treatment and surgical stabilisation for back-specific functional
status in the long-term. Only single RCTs were identified for com-
parisons between behavioural treatment and guideline-based care
(van der Roer 2008), education (Donaldson 1994), or hypnosis
(McCauley 1983). These studies are described in further detail in
the Characteristics of included studies table.
3.1 Behavioural treatment versus usual care
Two RCTs with a high risk of bias compared behavioural treatment
to usual care (Poole 2007; von Korff 2005) and were deemed to
be clinically homogenous enough to allow for statistical pooling.
For pain intensity measured on a 100-point VAS, the pooled MD
(95% CI) was -5.18 (-9.79 to -0.57) in favour of behavioural
treatment in the short-term (Analysis 10.1); and -4.29 (-9.28 to
0.69) in the intermediate-term (Analysis 10.2). There is moderate
quality evidence (two RCTs; N = 330; limitations in design) that
behavioural treatment is more effective than usual care for pain
relief in the short-term, but there is little or no difference between
the groups for pain relief in the intermediate-term.
The two RCTs also measured back-specific functional status as an
outcome measure using the Roland-Morris Disability Question-
naire (RMDQ) (von Korff 2005) or the Oswestry Disability Index
(ODI) (Poole 2007). The pooled SMD (95% CI) was -0.20 (-
0.41 to 0.02) in the short-term (Analysis 10.3) and -0.12 (-0.34 to
0.10) in the intermediate-term (Analysis 10.4). There is moderate
quality evidence (two RCTs; N = 330; limitations in design) that
there is no significant difference between behavioural treatment
and usual care for improved back-specific functional status in the
short- to intermediate-term.
3.2 Behavioural treatment versus group exercise
Two RCTs, one with a low risk of bias (Smeets 2006) and one
with a high risk of bias (Turner 1990), compared behavioural
treatment to a group exercise program. Both trials measured pain
intensity using the Pain Rating Index (PRI) as an outcome. The
pooled MD (95% CI) between groups was -2.31 (-6.33 to 1.70)
in the short-term (Analysis 11.1), 1.18 (-3.16 to 5.53) in the
intermediate-term (Analysis 11.2), and 0.14 (-4.40 to 4.67) in
the long-term (Analysis 11.3). There is low quality evidence (two
RCTs; N = 146; limitations in design, imprecision) that there
is no significant difference between behavioural treatment and a
group exercise program for pain relief in the short-term. There is
moderate quality evidence (two RCTs; N = 137; imprecision) that
there is no significant difference between behavioural treatment
and a group exercise program for pain relief in the intermediate-
to long-term.
These two RCTs also measured symptoms of depression, using the
BDI (Smeets 2006) or the CESD (Turner 1990). The pooled SMD
(95% CI) between groups was 0.25 (-0.07 to 0.58) in the short-
term (Analysis 11.4), 0.02 (-0.32 to 0.35) in the intermediate-
term (Analysis 11.5), and 0.07 (-0.27 to 0.41) in the long-term
(Analysis 11.6). There is low quality evidence (two RCTs; N =
146; limitations in design, imprecision) that there is no significant
difference between behavioural treatment and a group exercise
program for symptoms of depression in the short-term. There is
moderate quality evidence (two RCTs; N = 137; imprecision) that
there is no significant difference between behavioural treatment
and a group exercise program for symptoms of depression in the
intermediate- to long-term.
3.3 Behavioural treatment versus surgical stabilisation
Two RCTs, one with a low risk of bias (Brox 2003) and one with
a high risk of bias (Fairbank 2005), compared behavioural treat-
ment to surgical stabilisation in CLBP patients who were candi-
dates for surgery. Both trials provided long-term follow-up data
(>12 months) for back-specific functional status, measured by the
ODI. The pooled MD (95% CI) between groups was 2.36 (-1.94
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to 6.66) (Analysis 12.1). There is low quality evidence (two RCTs;
N = 345; limitations in design, indirectness) that behavioural treat-
ment is as effective as surgical stabilisation to improve back-spe-
cific functional status over long-term follow-up.
4. Behavioural treatment in addition to another
treatment versus the other treatment alone
Summary
Ten RCTs, four of which had a low risk of bias (Basler 1997;
Johnson 2007; Smeets 2006; Strong 1998), were identified in
which behavioural treatment was added to another treatment and
compared to the other treatment alone. Behavioural treatment
was added to a number of different treatments including phys-
iotherapy with back education (Nicholas 1991; Nicholas 1992),
an educational booklet and audio cassette (Johnson 2007), an in-
patient pain management program (Altmaier 1992; Schweikert
2006, Strong 1998), various forms of medical treatment (e.g., pain
medication, nerve blocks, or physical therapy) (Basler 1997), and
exercise therapy (Friedrich 1998; Smeets 2006; Turner 1990). The
RCTs which evaluated the addition of behavioural treatment to
exercise therapy were considered to be clinically heterogenous and
so were not pooled (Friedrich 1998; Smeets 2006; Turner 1990).
Using the GRADE approach, we found low quality evidence that
adding behavioural treatment to physiotherapy and back educa-
tion was no more effective for pain, depression, or function over
the short- to intermediate-term than physiotherapy and back edu-
cation alone. There was moderate quality evidence that adding be-
havioural treatment to inpatient pain rehabilitation was no more
effective for short-term pain relief than inpatient rehabilitation
alone.
4.1 Behavioural treatment in addition to physiotherapy
Two RCTs with a high risk of bias (Nicholas 1991; Nicholas 1992)
evaluated the addition of a number of behavioural treatments to
physiotherapy and back education. For pain intensity on a 6-point
nominal scale, the pooled MD (95% CI) was -0.13 (-1.01 to 0.75)
in the short-term (Analysis 13.1), and -0.11 (-0.67 to 0.44) in the
intermediate-term (Analysis 13.2). There is low quality evidence
(two RCTs; N = 59; limitations in design, imprecision) that the
addition of behavioural treatment to physiotherapy and back edu-
cation is no more effective than physiotherapy and back education
alone for pain relief over the short- to intermediate-term.
The same two RCTs (Nicholas 1991; Nicholas 1992) also mea-
sured symptoms of depression using the BDI, and the pooled MD
(95% CI) was 1.56 (-1.71 to 4.83) in the short-term (Analysis
13.3) and 0.17 (-6.85 to 7.19) in the intermediate-term (Analysis
13.4). There is low quality evidence (two RCTs; N = 59; limi-
tations in design, imprecision) that the addition of behavioural
treatment to physiotherapy and back education is no more effec-
tive than physiotherapy and back education alone for symptoms
of depression over the short- to intermediate-term.
For generic functional status (measured with the SIP) in these two
RCTs (Nicholas 1991; Nicholas 1992) the pooled MD (95% CI)
was -6.26 (-12.71 to 0.19) in the short-term (Analysis 13.5), and
-0.93 (-6.71 to 4.84) in the intermediate-term (Analysis 13.6).
There is low quality evidence (two RCTs; N = 59; limitations in
design, imprecision) that the addition of behavioural treatment
to physiotherapy and back education is no more effective than
physiotherapy and back education alone for improving functional
status over the short- to intermediate-term.
4.1 Behavioural treatment in addition to inpatient pain
rehabilitation
Two RCTs with a high risk of bias (Altmaier 1992; Schweikert
2006) compared the addition of behavioural treatment to an in-
patient multidisciplinary pain program to the multidisciplinary
program alone. One RCT with a low risk of bias did not provide
data in a form suitable for pooling (Strong 1998). The SMD (95%
CI) for pain intensity was -0.14 (-0.34 to 0.05) in the short-term
(Analysis 14.1). There is moderate quality evidence (two RCTs;
N = 405; limitations in design) that the addition of behavioural
treatment to an inpatient multidisciplinary program is no more
effective than the multidisciplinary program alone for pain inten-
sity in the short-term.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]
Comparisons among behavioural treatments for chronic low-back pain
Patient or population: adults with chronic low-back pain
Settings: primary and secondary health care centres
Intervention: behavioural treatments (respondent, cognitive, and operant therapy, or a combination)
Comparison: behavioural treatments (respondent, cognitive, and operant therapy, or a combination)
Outcomes Illustrative means (95% CI) No of Participants
(studies)
Quality of the evidence
(GRADE)
Comments
Control group Intervention group


























SMD 0.35 (-0.64 to 1.35)




































































































































SMD -0.89 (-3.64 to 1.87)
Functional status (generic)
Sickness Impact Profile (0-
136)
short-term follow-up
The mean generic functional
status ranged across control
groups from
8.0 to 24.3 points
The mean functional status in
the intervention groups was
2.01 points lower






Sickness Impact Profile (0-
136)
intermediate-term follow-up
The mean generic functional
status ranged across control
groups from
5.9 to 25.7 points
The mean functional status in
the intervention groups was
3.2 points lower






Sickness Impact Profile (0-
136)
long-term follow-up
The mean generic functional
status ranged across control
groups from
5.3 to 20.8 points
The mean functional status in
the intervention groups was
2.23 points lower






Beck Depression Inventory (0-
63)
short-term follow-up
The mean depression ranged
across control groups from
8.8 to 18.4 points
The mean depression in the
intervention groups was
3.1 points lower






Beck Depression Inventory (0-
63)
intermediate-term follow-up
The mean depression ranged
across control groups from
9.4 to 16.1 points
The mean depression in the
intervention groups was
4.66 points lower


































































































Beck Depression Inventory (0-
63)
long-term follow-up
The mean depression ranged
across control groups from
6.5 to 12.8 points
The mean depression in the
intervention groups was
0.64 points lower

















































The mean functional status in
the intervention groups was
0.21 standard deviations
higher









The mean functional status in
the intervention groups was
0.23 standard deviations
lower





































































































The mean functional status in
the intervention groups was
0.50 standard deviations
lower





SMD -0.50 (-1.56 to 0.56)































The mean functional status in
the intervention groups was
0.38 standard deviations
higher









The mean functional status in
the intervention groups was
0.13 standard deviations
higher





SMD 0.13 (-0.81 to 1.07)
Depression
Beck Depression Inventory (0-
63)
short-term follow-up
The mean depression ranged
across control groups from
6.2 to 8.1 points
The mean depression in the
intervention groups was
2.89 points higher


































































































Beck Depression Inventory (0-
63)
intermediate-term follow-up
The mean depression ranged
across control groups from
5.3 to 7.4 points
The mean depression in the
intervention groups was
1.84 points lower






GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
1 Serious limitations in study design (i.e. >25% of participants from studies with high risk of bias)
2 Serious inconsistency of results (i.e. opposite direction of effects and/or significant statistical heterogeneity)





























































































Behavioural treatment compared with other treatments for chronic low-back pain
Patient or population: adults with chronic low-back pain
Settings: primary or secondary health care settings
Intervention: behavioural treatment (respondent, cognitive, and operant therapy, or a combination)
Comparison: other chronic low-back pain treatments (i.e. usual care, exercise, surgery)
Outcomes Illustrative means (95% CI) No of Participants
(studies)
Quality of the evidence
(GRADE)
Comments
Control group Intervention group




The mean pain intensity
ranged across control groups
from
48.9 to 53.0 points
The mean pain intensity in the
intervention groups was
5.18 points lower








The mean pain intensity
ranged across control groups
from
42.7 to 47.0 points
The mean pain intensity in the
intervention groups was
4.29 points lower









The mean back-specific func-














The mean back-specific func-








































































































Pain Rating Index (0-45)
short-term follow-up
The mean pain intensity
ranged across control groups
from
17.5 to 17.8 points
The mean pain intensity in the
intervention groups was
2.31 points lower






Pain Rating Index (0-45)
intermediate-term follow-up
The mean pain intensity
ranged across control groups
from
15.2 to 15.7 points
The mean pain intensity in the
intervention groups was
1.18 points higher






Pain Rating Index (0-45)
long-term follow-up
The mean pain intensity
ranged across control groups
from
14.9 to 16.6 points
The mean pain intensity in the
intervention groups was
0.14 points higher









































































































































Functional status (back spe-
cific)
Oswestry Disability Index (0-
100)
long-term follow-up
The mean back-specific func-
tional status ranged across
control groups from
26.4 to 34.0 points
The mean back-specific func-
tional status in the intervention
groups was
2.36 points higher






GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
1 Serious limitations in study design (i.e. >25% of participants from studies with high risk of bias)
2 Serious inconsistency of results (i.e. opposite direction of effects and/or significant statistical heterogeneity)
3 Serious imprecision (i.e. total number of participants <300 for each outcome)





























































































Behavioural treatment in addition to other treatments for chronic low-back pain
Patient or population: adults with chronic low-back pain
Settings: primary, secondary, or tertiary health care settings
Intervention: behavioural treatment (respondent, cognitive, and operant therapy, or a combination) in addition to another treatment
Comparison: the other treatment alone
Outcomes Illustrative means (95% CI) No of Participants
(studies)
Quality of the evidence
(GRADE)
Comments
Control group Intervention group





The mean pain intensity
ranged across control groups
from
2.7 to 3.0 points
The mean pain intensity in the
intervention groups was
0.13 points lower








The mean pain intensity
ranged across control groups
from
2.6 to 2.8 points
The mean pain intensity in the
intervention groups was
0.11 points lower






Beck Depression Inventory (0-
63)
short-term follow-up
The mean depression ranged
across control groups from
12.1 to 16.4 points
The mean depression in the
intervention groups was
1.56 points higher






Beck Depression Inventory (0-
63)
intermediate-term follow-up
The mean depression ranged
across control groups from
9.9 to 18.5 points
The mean depression in the
intervention groups was
0.17 points higher


































































































Sickness Impact Profile (0-
136)
short-term follow-up
The mean generic functional
status ranged across control
groups from
25.3 to 26.1 points
The mean generic functional
status in the intervention
groups was
6.26 points lower






Sickness Impact Profile (0-
136)
intermediate-term follow-up
The mean generic functional
status ranged across control
groups from
19.4 to 25.3 points
The mean generic functional
status in the intervention
groups was
0.93 points lower



















SMD -0.14 (-0.34 to 0.05)
CI: Confidence interval
GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
1 Serious limitations in study design (i.e. >25% of participants from studies with high risk of bias)





























































































D I S C U S S I O N
Thirty RCTs were included in this updated systematic review. In
addition to eleven new trials identified since the previous review, an
updated risk of bias assessment was performed, and the GRADE
approach was used to judge the quality of the evidence. Gener-
ally, the included trials were small in size, did not provide long-
term outcomes, and suffered from poor reporting of a number of
methodological quality items. None of the comparisons made in
this systematic review provided high quality evidence, either for
or against behavioural treatment. For most of the comparisons
made in this review, there was only low or very low quality evi-
dence to support the results. Moderate quality evidence was found
for a small number of comparisons evaluated in this updated sys-
tematic review. Operant therapy was found to be more effective
than a waiting list control for short-term pain relief. No significant
differences were found for pain relief when operant therapy was
compared to cognitive therapy or to a combined behavioural treat-
ment. There was also moderate quality evidence that behavioural
treatment is more effective than usual care for pain relief in the
short-term, but there was no difference in the intermediate-term.
There were no differences between behavioural treatment and a
usual care package on back-pain related disability over the short-
to intermediate-term. When behavioural treatment was compared
to a group exercise program, no significant difference was found
for pain relief or symptoms of depression over the intermediate-
to long-term. There was moderate quality evidence that the addi-
tion of behavioural treatment to an inpatient pain management
program is no more effective than an inpatient program alone for
short-term pain relief.
The rationale upon which behavioural treatments for CLBP are
based recognises that the aim is not to treat the pain directly, but
to attempt to modify one of the three response systems: behaviour,
cognition, or physiological reactivity (Vlaeyen 1995). Therefore,
if a behavioural treatment is effective, we would expect to see sig-
nificant changes in outcomes which measure one of these three
responses, but not necessarily a reduction in pain intensity. A large
number and variety of behavioural outcomes were measured by the
included trials in this review, which served to express the diversity
of behavioural constructs which are considered part of the three
response systems. Behavioural outcomes measuring the effect of
treatment on coping skills, pain behaviours, mood, or social role
functioning were identified, in most cases however, these were only
measured in individual studies. This variation in outcome mea-
sures hampered the comparability between studies in this domain.
Apart from pain intensity and functional status (generic and back
specific), depressive symptoms (measured by the Beck Depression
Inventory) were the only other outcomes to be pooled in the meta-
analyses. Despite general recommendations that RCTs on inter-
ventions for CLBP measure pain intensity and pain-related dis-
ability to evaluate the efficacy of treatment (Bombardier 2000),
there is still uncertainty regarding the appropriate behavioural out-
comes to use. A recent study compared 20 psychological constructs
in predicting LBP outcome in primary care and found that four
factors (personal control, acute/chronic timeline, illness identify,
and pain self-efficacy) were strongly predictive of outcome after six
months of follow-up (Foster 2010). These appeared to be better
predictors of disability than more common targets for behavioural
treatment such as fear avoidance, catastrophising, and depression.
Future research is needed to translate this information about the
most predictive psychological factors to recovery into targeted in-
terventions and improved outcomes for patients.
While the evidence from the current review shows a promising
effect on pain relief in favour of behavioural therapy, it is impor-
tant to consider how the interventions are applied in practice and
the clinical importance of the effect size before it is recommended
as part of CLBP management (Malmivaara 2006). The applica-
bility and clinical relevance of the results deal with the questions
of whether and how to use the evidence in practice. It is difficult
to provide firm definitions of the therapeutic components of be-
havioural treatment, such as cognitive or operant methods, as there
are often considerable differences in the descriptions of the applied
interventions between trials. However, in this review, it was found
that most of the included RCTs provided adequate descriptions
of the interventions (90%), the patient characteristics (87%), and
outcome measures (87%) to assess whether the results are appli-
cable to other populations. A clinically significant effect size was
defined as a 30% difference between groups in pain intensity, as
measured with a visual analogue scale (VAS); and an improvement
of 8% to12% in functional ability measured with the Roland-
Morris Disability Questionnaire (RMDQ) (Furlan 2009). How-
ever, because many of the included trials did not measure pain and
functional ability with a VAS or the RMDQ (respectively), there
was usually insufficient information to determine if the size of the
effect was clinically significant. While these outcomes are recom-
mended for use in most CLBP trials (Bombardier 2000), further
research is needed to expand the definition of a clinically signif-
icant effect size, especially when measured with other commonly
used outcome measures. Only one of the included RCTs (van der
Roer 2008) reported on whether any adverse effects related to the
intervention were observed. This made it difficult to determine
whether the benefits gained from behavioural treatment are worth
the potential harms. From the results of the meta-analyses, it can
be seen that behavioural treatment for CLBP generally results in
small effect sizes. However, as behavioural treatment can be con-
sidered inherently harmless, small benefits could be considered
worthwhile if they prove to be cost-effective.
Risk of Bias
The risk of bias of the trials included in this review was generally
high (Figure 1). Considering the nature of behavioural therapy,
blinding of patients and care providers is difficult, if not impos-
sible in some cases. Many of the other criteria used to assess risk
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of bias were not reported, especially details about the randomi-
sation procedure and concealment, compliance, and tracking of
co-interventions. In order for an RCT to be considered to have
a low risk of bias, adequate reporting of essential methodologi-
cal quality criteria is required. There was a trend for more recent
studies (e.g. Smeets 2006, van der Roer 2008) to fulfil more of
these criteria, which can be attributed to an increasing awareness
of methodological issues and reporting guidelines (Plint 2006).
The limitations found in the design and reporting of the included
RCTs contributed to the overall judgment of the quality of evi-
dence, using the GRADE approach, and served to downgrade the
quality for most of the comparisons.
Data-analysis
A number of important changes in data collection and analy-
sis have been made to the review since the previous version, the
most significant of which was the method of grading the qual-
ity of the evidence for each comparison. Using a “levels of evi-
dence” approach, the previous version of this review (Ostelo 2005)
found moderate evidence that respondent therapy (using progres-
sive relaxation) has a large positive effect on pain intensity and
behavioural outcomes in the short-term. In the same comparison
performed in the current review, there was only low quality ev-
idence to support a positive effect of respondent therapy (using
progressive relaxation) on pain relief. This change in the strength
of evidence was not a result of the addition of new trials to the
meta-analysis, but of applying the GRADE approach, which con-
siders limitations in the design of trials as well as factors such as
inconsistency, imprecision, and indirectness. We can see from the
case of respondent therapy with progressive relaxation that there
were serious limitations in the design of the pooled trials but also
sparse data. The small sample sizes of the pooled trials meant there
was serious imprecision in the estimate and thus the evidence was
downgraded from moderate to low quality.
In an effort to remain consistent when applying the GRADE ap-
proach to a meta-analysis, provisional cut-offs were made for each
factor. For example, when coming to a decision about the extent of
limitations in the design of pooled trials, we downgraded the qual-
ity of evidence if more than 25% of the pooled sample came from
studies with a high risk of bias. The evidence for a comparison
was considered inconsistent if significant statistical heterogeneity
existed, and imprecise if the pooled sample size was less than 300.
While these cut-offs have not been empirically tested, they can be
considered to have face validity and their intention was to ensure
the consensus process remained consistent and manageable. It is
important to note that small variations in the decision making
process when applying the GRADE approach can lead to changes
in the reported quality of evidence.
A U T H O R S ’ C O N C L U S I O N S
Implications for practice
Operant therapy was found to be an effective treatment modality
for short-term pain reduction in patients with chronic low-back
pain when compared to a waiting list. However, no significant
differences were detected when operant therapy was compared to
other types of behavioural treatment. Behavioural treatment was
found to be more effective than usual care for pain relief in the
short-term, but no differences were found over the long-term or
on functional status measures. No differences were found between
behavioural treatment and a group exercise program on pain relief
or for symptoms of depression. It is still unknown what type of
patients benefit most from what type of behavioral treatment.
Whether clinicians should refer chronic low-back pain patients to
behavioural treatments or to other active conservative treatments
cannot be concluded from this review.
Implications for research
More fundamental or basic research is warranted to identify which
psychological factors have the strongest influence on a patient’s
experience of LBP and which of these factors can be utilised as
appropriate outcome measures. Only after these factors are better
understood can possible mechanisms of behavioural therapy on
pain relief be determined and subsequent improvements made to
the interventions. In future trials, we advocate the use of valid and
reliable outcome measures in the low-back pain field and also a
move to determine the most reliable and valid outcome measures
in the behavioural domain. Finally, in future studies, behavioural
treatment should be compared to other active treatments for CLBP,
and a cost-effectiveness analysis should be included.
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C H A R A C T E R I S T I C S O F S T U D I E S
Characteristics of included studies [ordered by study ID]
Altmaier 1992
Methods RCT; ’randomly assigned’
Participants 47 consecutive patients with CLBP, aged 18-63 years, who were disabled and not working
for at least 3 months. All patients were admitted to an inpatient LBP rehabilitation
program, but excluded from the study if they were involved with litigation, or had pain
relating to pregnancy or severe vertebral fracture. Two patients failed to complete the
program and were not included in analysis.
Interventions Behavioural treatment (I): standard 3-week rehabilitation program with additional op-
erant conditioning components, relaxation training, biofeedback, and cognitive-be-
havioural coping skills training (N = 24).
Reference treatment (R): standard 3-week inpatient rehabilitation program: twice daily
physical therapy, aerobic exercises, education, and vocational rehabilitation (N = 21).
Outcomes Mean scores on McGill Pain Questionnaire pretreatment, at short-term follow-up (post-
treatment), and in the intermediate-term (6 months): (I) 24.24, 23.76, and 22.66 vs.
(R) 20.33, 18.05, and 18.19. No significant differences between groups on any outcome
measures (pain intensity, pain interference, return to work, disability).
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly assigned’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
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Altmaier 1992 (Continued)
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? High risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
Basler 1997
Methods RCT; ’assignment of random numbers’.
Participants 94 patients with CLBP from three pain treatment centres who had not previously received
behavioural treatment. 18 patients dropped out and were not included in analysis.
Interventions Behavioural treatment (I): cognitive-behavioural therapy (education, progressive muscle
relaxation (Jacobson), modifying thoughts and feelings, pleasant activity scheduling,
training of posture) plus medical treatment, groups of 5-8 patients, 12 sessions of 150
min at weekly intervals (N = 36).
Reference treatment (R): medical treatment (pain medication, nerve blocks, TENS,
physical therapy) (N = 40).
Outcomes Mean (SD) scores on pain intensity (NRS) pre- and post-treatment (I) 4.6 (1.8), 4.1
(2.1) vs. (R) 4.0 (1.0), 4.2 (1.4); control over pain (I) 2.6 (1.9), 3.8 (2.5) vs. (R) 2.7 (1.7)
, 2.8 (1.8); (I) significantly more improved than (R). In behavioural domain: avoidance
behaviour, pleasant activities, and catastrophising significantly more improved in (I)
than (R); cognitive strategies, social support, philosophical beliefs, and active coping had
no differences between groups. In functional domain: social roles, physical functions,
mental performance significantly more improved in (I); social relations and physical
performance no differences between groups.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’assignment of random numbers’.
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
High risk
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Basler 1997 (Continued)
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Low risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
Brox 2003
Methods RCT; ’computer-generated random list’
Participants 64 patients, aged 25-60 years, with CLBP referred for spine surgery. All had pain lasting
longer than 1 year, a score of at least 30 on the ODI, and evidence of disc degeneration
at L4-L5 and/or L5-S1 on radiographic examination. Exclusion criteria were widespread
pain, pelvic pain, spinal stenosis, recurrent herniation, generalised disc degeneration,
previous surgery or fracture, and other serious disease. 3 patients were lost to follow-up
at 1 year and were not included in the analysis.
Interventions Behavioural treatment (I): cognitive intervention consisting of a lecture; reinforced by
three daily physical exercise sessions (~25 hours/week) for 3 weeks (N = 26).
Reference treatment (R): instrumented lumbar fusion with posterior transpedicular
screws followed by post-operative rehabilitation at the choice of the surgeon (N = 35).
Outcomes Overall improvements in ODI at the 1-year follow-up visit did not differ significantly
between (I) and (R). The mean difference (95%CI) in change between groups was 2.3
(-6.8 to 11.4) in favour of (R). Fear avoidance beliefs and fingertip-floor distance were
significantly improved more after (I) than (R), and lower limb pain was significantly
reduced more after (R) than (I). The success rate according to an independent observer
was 70% after (R) and 76% after (I). The early complication rate in the (R) group was
18%.
Notes
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Brox 2003 (Continued)
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’computer-generated random list’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
High risk not reported, unable to blind due to nature
of intervention
Blinding?
All outcomes - providers?
High risk as above
Blinding?
All outcomes - outcome assessors?
High risk “physical therapist and a specialist in physical
medicine and rehabilitation carried out blind
follow-up measurements”
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk Figure 1
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “The results were analysed according to the
method of intention-to-treat”
Free of selective reporting? Low risk all pre-specified outcomes are reported
Similarity of baseline characteristics? Low risk Table 1, 2
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? High risk “Four patients randomised to lumbar fu-
sion did not have surgery. Two patients ran-
domised to cognitive intervention
and exercises did not attend treatment. Addi-
tionally, 1 patient dropped out after the first
treatment period and
had surgery.”
Timing outcome assessments similar? Low risk Figure 1
Bush 1985
Methods RCT; ’randomly assigned...matched for age and sex’.
Participants 72 patients with CLBP (minimum of 2 years history, twice weekly LBP) who responded
to media announcements and were aged 20-65 years. Patients were excluded if receiving
compensation, had clinical depression, psychosis, or previous low-back surgery. 6 patients
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Bush 1985 (Continued)
withdrew before completion of the study and were not included in the analysis.
Interventions Behavioural treatment (I): auditory EMG biofeedback training in sitting position until
decrease and increase of 2 µv without feedback was reached, max. 8 sessions (N = 22).
Reference treatment (R1): placebo feedback of back temperature (N = 22).
Reference treatment (R2): waiting list control (N = 22).
Outcomes No significant differences between groups on pain intensity, functional status, or psy-
chosocial status at short-term (post-treatment) or intermediate-term (3 months) follow-
up. No data presented.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly assigned...matched for age and
sex’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? Unclear risk Unclear from text
Timing outcome assessments similar? Low risk
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Donaldson 1994
Methods RCT; ’randomly assigned’.
Participants 36 volunteers, recruited through advertisements, with CLBP in the area T8-S1 for at
least 1 year, aged 18-55 years and experiencing daily pain. Subjects were excluded for a
history of back surgery, positive straight leg raise test, loss of reflexes, lower limb weakness,
scoliosis, or other serious disease.
Interventions Behavioural treatment (I1): progressive relaxation training (Lehrer & Woolfolk), 10 35-
min. sessions (N = 12).
Behavioural treatment (I2): single motor unit biofeedback training (Johnson, Mulder),
10 x 35-min. sessions (N = 12).
Reference treatment (R): education on anatomy, exercise, depression, and stress man-
agement, 10 x 35-min. sessions (N = 12).
Outcomes Mean scores on McGill Pain Questionnaire (MPQ) and pain intensity (VAS) pretreat-
ment (I1) 31.08, 2.51, (I2) 28.75, 2.23, (R) 34.50, 3.48; posttreatment (I1) 27.67,
1.90, (I2) 16.08, 1.26, (R) 28.58, 2.47; and after 3 months (I1) 32.33, 1.78, (I2) 15.33,
0.72, (R) 20.08, 0.87. (I2) significantly more improved after 3 months than (I1). No
significant differences on pain intensity between groups.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly assigned’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Unclear risk Unclear from text
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Unclear risk Unclear from text
Free of selective reporting? Low risk
Similarity of baseline characteristics? High risk
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Donaldson 1994 (Continued)
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
Fairbank 2005
Methods RCT; ’randomisation was generated centrally by computer program’
Participants 349 participants who were considered candidates for spinal fusion, aged 18-55 years, with
CLBP of at least one year duration. Patients were excluded if they had an infection or other
comorbidity which contraindicated treatment, psychiatric disease, or were pregnant.
Interventions Behavioural treatment (I): intensive rehabilitation programme of education and exercise
based on principles of cognitive-behaviour therapy (identify and overcome fears and
unhelpful beliefs), 5 days per week for 3 weeks (N = 173)
Reference treatment (R): spinal stabilisation surgery at discretion of the surgeon (N =
176)
Outcomes The mean (SD) ODI changed from 46.5 (14.6) to 34.0 (21.1) in the (R) group and from
44.8 (14.8) to 36.1 (20.6) in the (I) group after 24 months follow-up. The estimated
difference in change (from baseline to 24 months) between the groups was -4.1 (95%CI
-8.1 to -0.1, P=0.045) in favour of (R). No significant differences between groups were
observed in any of the other outcome measures. Intra-operative complications occurred
in 19 surgical cases.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomisation was generated centrally by
computer program’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
High risk not reported
Blinding?
All outcomes - providers?
High risk “We were not able to blind the trial re-
search therapists to patient allocation after
the baseline assessment.”
Blinding?
All outcomes - outcome assessors?
High risk not reported
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Fairbank 2005 (Continued)
Incomplete outcome data addressed?
All outcomes - drop-outs?
Unclear risk Borderline acceptable drop-out rate, rea-
sons not described
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “We carried out an intention to treat anal-
ysis”
Free of selective reporting? High risk did not report DRAM at follow up
Similarity of baseline characteristics? Low risk Table 1
Co-interventions avoided or similar? High risk not similar, Table 2
Compliance acceptable? High risk “Forty eight (28%) patients randomised
to rehabilitation had surgery by two years.
Seven (4%) patients randomised
to surgery had rehabilitation instead of
surgery.”
Timing outcome assessments similar? Low risk Figure, flow of participants
Friedrich 1998
Methods RCT; ’randomly assigned’
Participants 98 patients, aged between 20 and 60 years, with back pain of at least 4 months duration
or three episodes of LBP in the last 6 months. Criteria for exclusion were cardiovascular
diseases, acute lumbar radicular lesions, previous low-back surgery, other lumbar spine
pathologies, spinal stenosis, high degree of instability, psychiatric disorder, pregnancy,
and patients involved in litigation.
Interventions Behavioural treatment (I): Individual exercise program + motivational program (coun-
selling and information, reinforcement techniques, treatment contract, exercise diary),
10 25-min sessions (N = 49)
Reference treatment (R): Individual exercise program, 10 25-min sessions (N = 49)
Outcomes Patients in the (I) group were significantly more likely to attend their exercise therapy
appointments. Mean disability (low-back outcome score) and pain intensity (VAS) pre-
treatment (I): 42.5, 50.2; (R): 42.8, 54.5; after four months (I): 57.2, 32.7; (R): 51.0,
39.8; and after 12 months (I): 58.9, 26.4; (R): 50.9, 41.9. There was a significant
improvement in favour of (I). No significant differences were found in motivation scores,
self-reported compliance with long-term exercise, or modified Waddell score.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
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Friedrich 1998 (Continued)
Adequate sequence generation? Unclear risk ’randomly assigned’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
High risk not reported
Blinding?
All outcomes - providers?
High risk not reported
Blinding?
All outcomes - outcome assessors?
High risk not reported
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk Figure 1
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Unclear risk Unclear from text
Free of selective reporting? Low risk pre-specified outcomes reported
Similarity of baseline characteristics? Low risk “There were no significant differences between the motiva-
tional and control groups on socio-demographic variables,
pain histories, disability scores, and working ability data at
study entry.”
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? Low risk Table 1, same in both groups
Timing outcome assessments similar? Low risk Figure 1
Johnson 2007
Methods RCT; ’randomised by means of computer generated code’
Participants 234 patients, 18 to 65 years of age, still reporting LBP 3 months after an initial GP
consultation. Criteria for exclusion included having a consultation for LBP in past 6
months, presence of ’“red flags”, pregnancy or recent childbirth, major rheumatologic,
neurologic, neoplastic, or other conditions, previous spinal surgery, major psychiatric
illness, or a history of drug or alcohol abuse.
Interventions Behavioural treatment (I): community-based treatment program using a cognitive be-
havioral approach (problem solving, pacing and regulation of activity, challenging dis-
torted cognitions, identifying helpful and unhelpful thoughts), eight 2-hour group ses-
sions over a 6-week period + educational pack (booklet + audio cassette) (N = 116)
Reference treatment (R): educational pack (booklet + audio cassette) (N = 118)
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Johnson 2007 (Continued)
Outcomes The (I) group showed only a small and non-significant effect at reducing pain (-3.6 mm;
95%CI -8.5 to 1.2mm) and improving back pain specific function using the RMDQ
(-0.6 points; 95%CI, -1.6 to 0.4). The mean incremental cost-effectiveness ratio was
£5000 (U.S. $8650) per QALY.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomised by means of computer gener-
ated code’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
High risk “Given the nature of the interventions, it
was not possible to blind subjects or staff
to treatment allocation”
Blinding?
All outcomes - providers?
High risk as above
Blinding?
All outcomes - outcome assessors?
High risk as above
Incomplete outcome data addressed?
All outcomes - drop-outs?
Unclear risk Acceptable drop-out rate, no reasons given
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “All analyses were conducted according to
“intention to treat” (ITT) principles”
Free of selective reporting? Low risk all outcome measures reported
Similarity of baseline characteristics? Low risk Table 1
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? High risk compliance unacceptable, 63% attended at
least half of the sessions
Timing outcome assessments similar? Low risk Figure 1
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Kole-Snijders 1996
Methods RCT; ’before first pretreatment measurement each patient was given a number written
down on a card and folded up. An independent researcher blindly drew a card and
assigned it to one of the three treatments.’
Participants 148 patients with CLBP for at least 6 months, aged 18-65 years, observable pain be-
haviour, partner willing to participate, referred by general practitioner or specialist. Cri-
teria to exclude patients included: illiteracy, pregnancy, involvement in litigation, alcohol
or drug abuse, serious psychopathology, and specific medical pathology.
Interventions Behavioural treatment (I1): operant treatment (graded aerobic exercises, partner involve-
ment) and cognitive treatment plus relaxation (decreasing distorted pain cognitions, in-
creasing self-expectations, imagery, applied relaxation) (N = 59).
Behavioural treatment (I2): operant treatment plus group discussion, groups of 5 patients
(N = 58).
Reference treatment (R): waiting list control group (N = 31).
Outcomes Post-treatment (I1) and (I2) had significantly less negative affect, higher activity tolerance,
less pain behaviour, higher pain coping and higher pain control than (R). Post-treatment
(I1) had better pain coping and pain control than (I2). No significant differences at
follow-up on any outcome measure including costs and quality of life. Data in graphs.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’before first pretreatment measurement
each patient was given a number written
down on a card and folded up. An inde-
pendent researcher blindly drew a card and
assigned it to one of the three treatments.’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
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Kole-Snijders 1996 (Continued)
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Low risk
Compliance acceptable? High risk
Timing outcome assessments similar? Low risk
Leeuw 2008
Methods RCT; ’predetermined and computer-generated randomisation schedule’
Participants 85 patients, 18-65 years of age, with CLBP reporting some disability (RMDQ > 3) and
moderate pain-related fear (Tampa Scale for Kinesiophobia > 33), referred by physicians
or responding to newspaper advertisements. Exclusion criteria were illiteracy, pregnancy,
substance abuse, involvement in litigation, specific medical disorders preventing partic-
ipation in physical exercise, and serious psychopathology.
Interventions Behavioural treatment (I1): exposure in vivo (cognitive therapy, education, engaging in
fear-provoking activities) for approximately 16 sessions (N = 42).
Behavioural treatment (I2): operant graded activity (positive reinforcement of healthy
behaviours, education, activity quotas) for approximately 26 sessions (N = 43).
Outcomes No significant difference was found between (I1) and (I2) in functional disability
(QBPDS) and patient specific complaints post-treatment and after an intermediate-term
(6 months) follow-up. (I1) had significantly lower PHODA-SeV and PCS scores imme-
diately and 6 months post-treatment. No difference between groups was found for daily




Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’computer-generated randomisation
schedule’
Allocation concealment? Low risk Adequate
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Leeuw 2008 (Continued)
Blinding?
All outcomes - patients?
Unclear risk treatment names not revealed to partici-
pants, credibility of treatments not evalu-
ated
Blinding?
All outcomes - providers?
High risk “all teams provided both treatment arms”
Blinding?
All outcomes - outcome assessors?
Unclear risk self-report primary outcome measures, pa-
tient blinding unclear
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk reported in Figure 1. Flow of participants
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “Intention-to-treat analyses were em-
ployed, including all patients that were
originally enrolled in the study, irrespective
of their completing therapy or assessments”
Free of selective reporting? Unclear risk various questionnaires were administered
and not reported (considered irrelevant
within the scope of the study)
Similarity of baseline characteristics? Low risk Table 1 and 2
Co-interventions avoided or similar? Unclear risk advised to avoid co-interventions, not
checked
Compliance acceptable? High risk “treatment was prematurely terminated ei-
ther by patient or the therapist in 12 pa-
tients (29%) of the EXP and 14 patients
(33%) of the GA”
Timing outcome assessments similar? Low risk “Assessments occurred ... directly after ter-
mination of treatment (Post-treatment),
and 6 months (Follow-up 1), and 12
months (Follow-up 2) afterwards.”
Linton 1989
Methods RCT; ’randomly assigned using a table of random numbers’.
Participants 66 female nurses, aged 20-59 years, current episode of LBP, sick listed some time during
previous 2 years, currently working.
Interventions Behavioural treatment (I): 5 week-period in a back clinic; 8 hours / day mostly in
groups of 6 patients; exercise activities (walking, swimming, jogging, cycling) 4 hours
/ day; ergonomic education, individual physical therapy programs, behaviour therapy
techniques (N = 36).
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Linton 1989 (Continued)
Reference treatment (R): waiting-list control: no additional active treatment (N = 30).
Outcomes Pain intensity (VAS) significantly better in (I) than (R) after 6-weeks and 6-months (data
in graphs). Psychological outcome measures (fatigue, anxiety, sleep quality, observed pain
behaviour, mood, helplessness) similar results.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomly assigned using a table of random
numbers’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? High risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
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Linton 2008
Methods RCT; crossover design; ’randomised according to a computer generated list’
Participants 46 patients, 18-60 years old, with chronic LBP who were deemed fearful (TSK score
> 35) and had no red flags, recruited through referrals via local primary care facilities,
advertisements in local newspapers, and National Insurance Authority offices.
Interventions Behavioural treatment (I): Exposure in vivo (13 sessions of psycho-education, goal set-
ting, graded exposure to fearful activities) and treatment as usual (N = 21).
Reference treatment (R): Waiting list (median 14 weeks) and treatment as usual (N =
25).
Outcomes Post-treatment, a significant interaction was found for disability as measured by the ADL
Scale where (I) improved more than (R). Mean (SD) scores post-treatment were: (I) 31.0
(11.8); (R) 29.6 (11.4). There was no significant difference between the groups on pain
intensity or pain related fear. There were 12 dropouts (8 in (I) and 4 in (R)) during the
first treatment phase and an additional 4 when (R) crossed over to (I).
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomised according to a computer gen-
erated list’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
High risk not reported
Blinding?
All outcomes - providers?
High risk not reported
Blinding?
All outcomes - outcome assessors?
High risk not reported
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk not acceptable, high drop out rate ~30%
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk drop out rate too high
Free of selective reporting? Low risk all specified outcomes reported
Similarity of baseline characteristics? Unclear risk prognostic indicators different, no out-
come scores
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Linton 2008 (Continued)
Co-interventions avoided or similar? Unclear risk both groups had treatment as usual, uncon-
trolled
Compliance acceptable? High risk Figure 2
Timing outcome assessments similar? Low risk Figure 2
McCauley 1983
Methods RCT; ’randomly assigned’.
Participants 17 patients with CLBP referred by local physicians, aged 17-73 years, who had previous
unsuccessful medical treatment and had no pending litigation regarding their LBP.
Interventions Behavioural treatment (I): progressive muscle relaxation training (Bernstein & Borkovec)
and differential relaxation; 50 min / week, 8 weeks (N = 8).
Reference treatment (R): self-hypnosis (Barber) and hypno-analgesic techniques; 50 min
/ week, 8 weeks (N = 9).
Outcomes Mean scores on pain (VAS) pre-treatment, post-treatment, and after 3 months (I) 56.9,




Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly assigned’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
51Behavioural treatment for chronic low-back pain (Review)
Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
McCauley 1983 (Continued)
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? High risk
Timing outcome assessments similar? Low risk
Newton-John 1995
Methods RCT; ’randomly assigned on the basis of alternate allocation’. Waiting list controls not
randomised.
Participants 44 patients with chronic LBP, aged 18-65 years, referred by medical practitioners or self-
referred through media publicity. Patients were excluded if they had other chronic pain
conditions, alcohol abuse, or a history of psychosis.
Interventions Behavioural treatment (I1): cognitive behavior therapy (education, goal setting, auto-
genic relaxation, cognitive pain control and restructuring techniques, homework tasks);
groups of 4 subjects, 8 sessions of 1 hr, twice weekly (N = 16).
Behavioural treatment (I2): electromyographic biofeedback (multiple, short criterion
oriented feedback trials, sitting position, plus psycho-educational session, diaphragmatic
breathing exercises), 1 hr, twice weekly, 8 sessions (N = 16).
Reference treatment (R): waiting list controls (N = 12).
Outcomes Mean (SD) pretreatment, posttreatment and after 6 months for pain: (I1) 15.72 (13.97)
, 10.38 (11.37), 8.68 (10.54), (I2) 16.81 (11.66), 8.42 (6.05), 8.40 (7.31), (R) 16.37
(11.47), 17.56 (9.05), for disability: (I1) 27.25 (19.71), 18.00 (15.19), 16.38 (14.02),
(I2) 22.56 (9.93), 15.12 (8.38), 23.06 (23.28), (R) 25.17 (13.80), 26.33 (17.09). No
significant differences between (I1) and (I2) for pain, functional status and behavioral
outcomes (depression, anxiety, coping, pain beliefs) posttreatment and after 6 months.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly assigned on the basis of alternate
allocation’. Waiting list controls not ran-
domised.
Allocation concealment? High risk Inadequate
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Newton-John 1995 (Continued)
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Low risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
Nicholas 1991
Methods RCT; ’randomly assigned’.
Participants 58 patients with chronic LBP, aged 21-63 years, selected from patients referred from a
pain clinic, and by specialists and general medical practitioners. Data available on 48
patients post-treatment and 39 at follow-up.
Interventions Behavioural treatment (I1): operant conditioning (Fordyce) and physiotherapy; one 2
hour and one 1.5 hour session / week / 5 weeks (N = 10).
Behavioural treatment (I2): behavioural and physiotherapy and progressive muscle re-
laxation training; one 2 hour and one 1.5 hour session / week / 5 weeks (N = 9).
Behavioural treatment (I3): cognitive treatment (coping strategies) and physiotherapy;
one 2 hour and one 1.5 hour session / week / 5 weeks (N = 10).
Behavioural treatment (I4): cognitive treatment and physiotherapy and progressive mus-
cle relaxation training; one 2 hour and one 1.5 hour session / week / 5 weeks (N = 8).
Reference treatment (R1): physiotherapy: information, exercises and handouts (one 2
hour and one 1.5 hour session / week / 5 weeks) (N = 11).
Reference treatment (R2): physiotherapy (one 2 hour and one 1.5 hour session / week /
5 weeks) and attention (5 sessions) (N = 10).
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Nicholas 1991 (Continued)
Outcomes Posttreatment (I1), (I2), (I3) and (I4) significantly more improved on pain intensity (6-
point nominal scale), self-rated functional status (SIP) and pain beliefs than (R1) and
(R2), but no significant differences after 6 and 12 months. (I1) and (I2) significantly
more improved post-treatment on self-rated SIP than (I3) and (I4). No other differences
between behavioural treatments after 6 and 12 months on any of the outcome measures.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly assigned’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
Unclear risk Unclear from text
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? High risk
Co-interventions avoided or similar? Low risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
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Nicholas 1992
Methods RCT; ’randomly assigned’.
Participants 20 patients with chronic LBP, aged 20-60 years, selected from patients referred from a
pain clinic, and by specialists and general medical practitioners. 2 patients dropped out
from each group and were not included in analysis.
Interventions Behavioural treatment (I): cognitive-behavioural approach, including progressive muscle
relaxation training (Bernstein & Borkovec), and physiotherapy; one 2 hour and one 1.5
hour session/week, 5 weeks (N = 10).
Reference treatment (R): physiotherapy: information, exercises and handouts (one 2
hour and one 1.5 hour session/week./5 weeks) and attention (5 sessions) (N = 10).
Outcomes Mean (SD) scores of pain intensity (6-point nominal scale) and functional status (SIP)
pretreatment, posttreatment and after 6 months: (I) 3.13 (0.88-), 3.07 (0.79), 2.89
(0.64) and 30.87 (12.17-), 18.81 (10.9-7), 18.30 (11.1-8) vs (R) 2.84 (0.85), 2.72 (0.77)
, 2.75 (1.1-1) and 32.10 (13.4-5), 26.08 (16.40), 25.31 (14.34). Not significant. (I)
significantly better posttreatment than (R) on coping strategies, pain self-efficacy and
medication use. After 6 months (I) significantly better coping strategies.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly assigned’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
Unclear risk Unclear from text
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? High risk
Co-interventions avoided or similar? Low risk
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Nicholas 1992 (Continued)
Compliance acceptable? Unclear risk Unclear from text
Timing outcome assessments similar? Low risk
Nouwen 1983
Methods RCT; ’randomly divided’, ’alternation method’.
Participants 20 patients with chronic LBP, aged 20-55 years, volunteers recruited through newspaper
article.
Interventions Behavioural treatment (I): auditory and visual EMG biofeedback training in standing
position, 15 sessions in 3 weeks (N = 10).
Reference treatment (R): waiting list control, no treatment (N = 10).
Outcomes Mean (SD) pain level (duration x intensity) pre- and post-treatment (I) 15.8 (9.4), 14.3
(8.6) vs (R) 18.4 (11.8), 19.1 (15.6). Not significant.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly divided’, ’alternation method’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
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Nouwen 1983 (Continued)
Co-interventions avoided or similar? Low risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
Poole 2007
Methods pragmatic RCT; randomised using a ’minimisation technique’
Participants 234 patients with chronic LBP, 18 to 65 years of age, referred from general practitioners.
Patients were excluded for the following
reasons: pregnancy; co-existing major medical illness; psychiatric disorder; in litigation;
previous use of reflexology and contraindication to reflexology including: recent surgery
and circulatory disorders of the lower limb.
Interventions Behavioural treatment (I): Progressive muscle relaxation for six 1 hour sessions at weekly
intervals for six weeks in groups of 1-4 (N = 69).
Reference treatment (R): Reflexology for six treatments of approximately 1 hour duration,
over a period of 6-8 weeks (N = 68).
Reference treatment (R2): Usual care (N = 54).
Outcomes There were no significant differences between groups on the primary outcome variables
of pain (SF-36) and functioning (ODI) or any of the secondary outcomes over the period
of the trial. Mean (SD) scores at baseline, post-treatment, and six month follow-up on
the primary outcome measure of pain intensity (SF-36) were: (I) 40.7 (28.6), 37.9 (27.0)




Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk Method of randomisation unclear
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
High risk not reported, pragmatic trial
Blinding?
All outcomes - providers?
High risk as above
Blinding?
All outcomes - outcome assessors?
High risk as above
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Poole 2007 (Continued)
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk Figure 1, no reasons for drop-out described
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk number of patients in analysis was not re-
ported
Free of selective reporting? Low risk all specified outcomes are reported
Similarity of baseline characteristics? Low risk Table 1, 3
Co-interventions avoided or similar? High risk Table 2 describes usual care throughout
trial
Compliance acceptable? High risk Figure 1
Timing outcome assessments similar? Low risk Figure 1, Table 3
Rose 1997
Methods Two part RCT: part A (individual vs. group therapy), part B (short duration vs. long
duration); ’allocated randomly’.
Participants Part A : 120 patients with CLBP, aged 18-65 years, referred from orthopaedic departments
and primary care physicians.
Part B : 161 patients with chronic LBP, aged 18-65 years, referred from primary care
physicians.
Patients who were awaiting surgery or were receiving treatment elsewhere were excluded.
Interventions All groups received a multimodal behavioural treatment program: education, cognitive
therapy, graded aerobic exercise, and relaxation therapy. In addition, the 30- and 60-
hour groups of Part B swam daily.
Part A:
(I1) group treatment, 8-10 patients (N = 26) vs. (I2) individual treatment (N = 24).
Part B (group treatment):
(I3) 15-hour program (N = 22) vs. (I4) 30-hour program (N = 22) vs. (I5) 60-hour
program (N = 16).
Outcomes Part A: No significant differences between groups on pain, functional status, and psy-
chological domain (somatic perception, depression, locus of control, self-efficacy) post-
treatment or after 6 months. Data in graphs.
Part B: No significant differences between groups on pain, functional status, and psy-
chological domain (somatic perception, depression, locus of control, self-efficacy) post-
treatment or after 6 months. Data in graphs.
Notes
Risk of bias
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Rose 1997 (Continued)
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’allocated randomly’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
High risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? High risk
Compliance acceptable? High risk
Timing outcome assessments similar? Low risk
Schweikert 2006
Methods RCT; ’randomisation performed... using Rancode Professional 3.6’
Participants 409 patients with non-specific LBP for at least 6 months, pre-screened by pension in-
surance administration. Exclusion criteria were severe co-morbidities, an indication of
severe spinal pathology such as rheumatoid arthritis, osteoporosis, fibromyalgia, onco-
logic diseases, or radiologically proven intervertebral disc rupture. Further, patients were
excluded if they had filed an application for early retirement or if they were unemployed
for more than 12 months.
Interventions Behavioural treatment (I): cognitive-behavioural pain management program (relaxation,
distraction of attention, cognitive reappraisal of pain and stress, coping strategies) in 6
group sessions, in addition to standard inpatient rehabilitation (N = 200).
Reference treatment (R): standard inpatient rehabilitation (conventional 3-week inpa-
tient rehabilitation program consisting of physiotherapy in small groups, massage, elec-
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Schweikert 2006 (Continued)
trotherapeutic measures, education, twice-daily exercise program) (N = 209).
Outcomes Post-treatment, none of the behavioral, pain, or disability outcome measures displayed
significant differences between (I) and (R). After 6 months, there were no significant




Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomisation performed... using Ran-
code Professional 3.6’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
High risk “Blinding of patients, clinic physicians, and
the psychologists administering the treat-
ment was not possible due to the nature of
the intervention.”
Blinding?
All outcomes - providers?
High risk as above
Blinding?
All outcomes - outcome assessors?
High risk as above
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk Figure 1
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk Table 2, only analysed patients who com-
pleted treatment
Free of selective reporting? Low risk all specified outcomes are reported
Similarity of baseline characteristics? Low risk Table 1
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? Unclear risk Unclear from text
Timing outcome assessments similar? Low risk Figure 1
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Smeets 2006
Methods RCT; ’randomised using permuted blocks generated by computer’
Participants 227 patients, aged 18-65 years old, with non-specific chronic LBP were recruited by
general practitioners and medical specialists. 4 patients were not included in the analysis.
Exclusion criteria were vertebral fracture, spinal inflammatory disease, spinal infections
or malignancy, current nerve root pathology, spondylolysis or spondylolisthesis, lumbar
spondylodesis, cardiovascular or metabolic disease which contraindicates intensive exer-
cise, or a clear treatment preference.
Interventions Behavioural treatment (I1): Cognitive-behavioural treatment (graded activity training
consisting of 20 individual sessions, and problem solving training of 10 sessions) 3 times
/ week for 10 weeks (N = 60).
Behavioural treatment (I2): Combined therapy (active physical training plus cognitive-
behavioural treatment) for 19 sessions (N = 62).
Reference treatment (R1): Active physical training (aerobic training, strengthening ex-
ercises) 3 times / week for 10 weeks (N = 54)
Reference treatment (R2): Waiting list for 10 weeks (N = 51).
Outcomes Post-treatment, the observed change on the RMDQ was +0.04 ± 2.90 for (R2), -2.25
± 4.51 for (R1), -2.65 ± 4.66 for (I1) and -2.27 ± 4.19 for (I2). Significant reductions
were observed in functional limitations, patient’s main complaints, and pain intensity
for (I1), (I2), and (R1) compared to (R2). No clinically relevant differences were found
between (I2) and (R1), or between (I2) and (I1).
R1, followed by I2 showed, although not significant, higher total costs than I1. Reduction




Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomised using permuted blocks gener-
ated by computer’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
High risk “it was not possible to keep the therapists
blinded. The patients could not be blinded
because of ethical reasons.”
Blinding?
All outcomes - providers?
High risk as above
Blinding?
All outcomes - outcome assessors?
Low risk “Assessments were carried out by blinded
research assistants at baseline and immedi-
ately post-treatment”
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Smeets 2006 (Continued)
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk Figure 1
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “Statistical analyses were carried out ac-
cording to the intention-to-treat principle”
Free of selective reporting? Low risk all specified outcomes in the protocol are
reported
Similarity of baseline characteristics? Low risk Table 1
Co-interventions avoided or similar? Low risk Table 2
Compliance acceptable? Low risk “In APT, 83% of all patients met the crite-
rion of at least 2/3 attendance. Of all CBT-
patients, 78% and 76% had a
sufficient number of sessions of GA and
PST respectively.”
Timing outcome assessments similar? Low risk Figure 1
Strong 1998
Methods RCT; ’randomly allocated’, ’alternation’.
Participants 30 consecutive patients with CLBP admitted to a pain clinic. 12 patients dropped out
and were not included in analysis.
Interventions Behavioural treatment (I): inpatient pain management program (anaesthesia, psychiatry,
occupational therapy, physiotherapy) plus four 2-hour psycho-educational individual
treatment sessions (video, information on pain and anatomy, importance of behaviours,
cognitions and emotions, pain management strategies) (N = 15).
Reference treatment (R): inpatient pain management program plus 8-hour non-specific
program (N = 15).
Outcomes Mean (SD) illness behavior pretreatment, posttreatment and after 3 months: (I) 0.528
(0.665), 0.311 (0.687), 0.031 (0.913), (R) 0.231 (0.871), 0.035 (1.130), -0.038 (0.713)
. Mean (SD) depressed and negative cognitions: (I) -0.33 (0.792), -3.55 (0.890), -0.033
(0.840), (R) 0.304 (0.738), 0.663 (0.762), 0.197 (1.219). Mean (SD) using acute pain
strategies: (I) 0.441 (1.678), 0.278 (1.027), 0.279 (1.327), (R) -0.316 (0.890), -0.325
(0.960), 0.484 (0.894). (I) significantly better posttreatment reduction than (R) on
depressed and negative cognitions.
Notes
Risk of bias
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Strong 1998 (Continued)
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly allocated’, ’alternation’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
Low risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Low risk
Compliance acceptable? High risk
Timing outcome assessments similar? Low risk
Stuckey 1986
Methods RCT; ’randomly but equally assigned’.
Participants 30 patients with CLBP volunteering from an orthopaedic clinic. Patients were excluded
if they were waiting for surgery, were unable to ambulate, or were not willing to practice
daily. 6 patients left the study and were not included in analysis.
Interventions Behavioural treatment (I): relaxation training: progressive relaxation, breathing tech-
niques, autogenic training, visual imagery; 8 sessions of 45 min. (N = 8).
Behavioural treatment (I2): EMG-biofeedback training; 8 sessions of 45 min. (N = 8).
Reference treatment (R): Placebo EMG: no feedback, no relaxation instructions; 8 ses-
sions of 45 min. (N = 8).
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Stuckey 1986 (Continued)
Outcomes Mean scores of pain intensity during function test (range 0-100) at first and last treatment
session (I1) 36.8, 28.0, (I2) 26.2, 31.6, (R) 42.4, 44.4 and ADL (range 1-7); (I1) 2.4,
2.9, (I2) 2.6, 2.5, (R) 2.2, 2.4. (I1) significantly more improved on pain intensity than
(I2) and (R), and significantly more improved on ADL than (I2).
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly but equally assigned’
Allocation concealment? Unclear risk Unclear
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? High risk
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? Unclear risk Unclear from text
Timing outcome assessments similar? Low risk
Turner 1982
Methods RCT; ’randomly assigned’.
Participants 46 patients with chronic LBP, aged 20-63 years, referred by orthopaedic surgeons, no
need for further medical or surgical treatment. 6 dropped out before first treatment
session, 4 were excluded from analysis because of complicating medical and psychiatric
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Turner 1982 (Continued)
factors.
Interventions Behavioural treatment (I1): progressive muscle relaxation training (Bernstein &
Borkovec) (N = 14 post-treatment; N = 18 follow-up).
Behavioural treatment (I2): cognitive behavioural therapy, relaxation, coping, imagery
(N = 13 post-treatment; N = 16 follow-up).
Reference treatment (R): waiting-list control group (N = 9).
Outcomes Mean (SD) score on self-rated functional impairment (SIP) and pain (VAS) pretreatment
(I1) 14.6 (8.2), 57.9 (21.6), (I2) 18.6 (7.9), 55.2 (24.8), (R) 20.2 (11.1), 54.0 (32.0)
and posttreatment (I1) 9.1 (8.3), 42.3 (20.2), (I2) 10.2 (6.9), 36.5 (22.7) and (R) 20.2
(8.2), 77.0 (21.6). (I1) and (I2) significantly better posttreatment than (R). Pain score
(I1) after 1 month significantly better than (I2), no other differences between (I1) and
(I2) posttreatment, after 1 month and 1.5 year on pain, depression and functional status.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly assigned’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
High risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? High risk
Compliance acceptable? High risk
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Turner 1982 (Continued)
Timing outcome assessments similar? Low risk
Turner 1988
Methods RCT; ’randomly assigned’.
Participants 81 patients with chronic LBP, aged 20-65 years, referred by community and pain clinic
physicians or self-referred following media publicity, current marriage or cohabitation.
Interventions Behavioural treatment (I1): aerobic exercises and operant conditioning (Fordyce), par-
ticipation of spouses; 2 hours / week, 8 weeks (N = 30).
Behavioural treatment (I2): systematic progressive muscle relaxation (Bernstein &
Borkovec) and imagery; 2 hours / week, 8 weeks (N = 26).
Reference treatment (R): waiting-list control group (N = 25).
Outcomes Mean (SD) scores on McGill Pain Questionnaire and SIP pre-treatment, post-treat-
ment, and after 6 and 12 months: (I1) 23.07 (12.37), 18.50 (12.43), 19.57 (15.31),
15.07 (11.62) vs (I2) 18.30 (10.43), 15.91 (11.63), 12.70 (12.75), 10.80 (6.38). Not




Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly assigned’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
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Turner 1988 (Continued)
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? High risk
Compliance acceptable? High risk
Timing outcome assessments similar? Low risk
Turner 1990
Methods RCT; ’randomly assigned using a centralized random number assignment scheme’.
Participants 96 patients with chronic LBP, aged 20-65 years, referred by community and pain clinic
physicians or self-referred following media publicity; current marriage or cohabitation.
Exclusion criteria included current infection, cardiovascular disease, spine fracture or
dislocation, spondylolisthesis, spine instability, ankylosis spondylitis, rheumatoid arthri-
tis, connective tissue disease, history of cancer, surgery in the past year, and leg pain with
sciatic tension signs.
Interventions Behavioural treatment (I1): operant conditioning (Fordyce), participation of spouses,
group discussion, role playing, feedback; 2 hour / week, 8 weeks (N = 25).
Behavioural treatment (I2): operant conditioning (Fordyce), participation of spouses,
group discussion, role playing, feedback; 2 hour / week, 8 weeks, plus aerobic exercise,
10-20 min., 5 times / week, 8 weeks (N = 24).
Reference treatment (R1): aerobic exercise 10-20 min., 5 times / week, 8 weeks (N = 24)
.
Reference treatment (R2): waiting-list control group (N = 23).
Outcomes Mean scores on McGill Pain Questionnaire, SIP, and depression pre-treatment (I1) 20.96,
7.90, 10.40; (I2) 25.54, 8.50, 12.38; (R1) 19.42, 8.42, 11.95; and (R2) 21.17, 6.24,
10.48; and post-treatment (I1) 17.71, 4.72, 8.08; (I2) 12.41, 4.59, 7.31; (R1) 17.52,
5.49, 7.38; and (R2) 20.95, 5.37, 7.03. (I2) significantly more improved than (R1) and
(R2). No significant differences after 6 and 12 months between (I1), (I2) and (R1).
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomly assigned using a centralized ran-
dom number assignment scheme’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
High risk
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Turner 1990 (Continued)
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? High risk
Compliance acceptable? High risk
Timing outcome assessments similar? Low risk
Turner 1993
Methods RCT; ’randomly assigned’.
Participants 102 patients with chronic LBP, aged 20-65 years, referred by community and pain clinic
physicians or self-referred following media publicity. Subjects were excluded if they had
evidence of current infectious disease or cancer, rheumatoid arthritis, connective tissue
disease, or indications for surgical treatment.
Interventions Behavioural treatment (I1): cognitive therapy and relaxation training (N = 25).
Behavioural treatment (I2): cognitive therapy (Beck) (N = 23).
Behavioural treatment (I3): progressive muscle relaxation training (Bernstein &
Borkovec) and imagery (N = 24).
Reference treatment (R): waiting-list control (N = 30).
Outcomes Mean (SD) pain score (VAS) pre- vs post-treatment (I1) 60.68 (22.04) vs 44.33 (28-
.45), (I2) 56.91 (18.47) vs 36.88 (20.45), (I3) 51.29 (21.68) vs 37.88 (20.07) and (R)
50.07 (21.14) vs 48.06 (20.97). (I1), (I2) and (I3) significantly more improved than (R)
. No significant differences between (I1), (I2) and (I3) post-treatment and after 6 and
12 months on pain, global measure of improvement or functional status (SIP).
Notes
Risk of bias
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Turner 1993 (Continued)
Bias Authors’ judgement Support for judgement
Adequate sequence generation? High risk ’randomly assigned’
Allocation concealment? High risk Inadequate
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
High risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
High risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? High risk
Co-interventions avoided or similar? High risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
van den Hout 2003
Methods RCT; ’randomly assigned using a computer generated scheme only known to the logistics
planner of the rehabilitation centre’
Participants 115 patients (all employers) with LBP for at least 6 weeks (68% of patients had more
than 12 weeks LBP), aged 18-65 years, on sick leave with LBP but no longer than 20
weeks, no more than 120 days of sick leave in last year. Exclusion criteria were: vertebral
fracture, infectious disease, rheumatoid arthritis, ankylosing spondylitis, herniated disc;
predominant psychopathology; and pregnancy.
Interventions Both treatment groups received: 19 x ½-day sessions in 8 weeks plus 3 educational
sessions on LBP.
Behavioural treatment (I1): operant therapy (graded activity (Fordyce)) 18 one-hour
session with PT and OT training for personal-relevant activities for 30 min a week +
cognitive problem-solving therapy (Nezu ’86, ’89) in groups in 10 x 90-min sessions +
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van den Hout 2003 (Continued)
group education 10 x 90 min lessons (N = 58)
Behavioural treatment (I2): operant therapy + group education 10 x 90 min lessons (N
= 57)
Outcomes Mean (SD) scores pretreatment, post-treatment and after 6 and 12 months: on McGill
Pain Questionnaire (I1) 17.6 (10.1) 13.4 (9.6) 12.6 (10.4) 11.3 (11.0) vs. (I2) 18.1
(8.4) 15.2 (10.5) 13.6 (9.8) 14.0 (11.5) No significant differences. On RMDQ (I1) 13.7
(5.2) 9.1 (6.3) 6.2 (6.0) 6.5 (6.7) vs. (I2) 12.4 (4.8) 8.5 (5.6) 6.8 (6.3) 7.7 (6.5) Only at
12 mos (I1) statistically significant better. On Tampa Scale for Kinesiophobia (I1) 36.7
(8.7) 33.5 (7.9) 32.3 (8.2) 33.1 (9.2) vs. (I2) 37.1 (6.8) 33.3 (8.3) 33.3 (8.3) 32.8 (8.7)
No significant differences, also no differences on Pain Catastrophizing Scale.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomly assigned using a computer gen-
erated scheme only known to the logistics
planner of the rehabilitation centre’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
Low risk
Blinding?
All outcomes - providers?
High risk
Blinding?
All outcomes - outcome assessors?
Low risk
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk
Free of selective reporting? Low risk
Similarity of baseline characteristics? Low risk
Co-interventions avoided or similar? Low risk
Compliance acceptable? Low risk
Timing outcome assessments similar? Low risk
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van der Roer 2008
Methods RCT; ’randomization lists independently generated using random number tables’
Participants 114 patients, aged 18-65 years, a new episode of non-specific CLBP lasting > 12 weeks
recruited by physiotherapists. Exclusion criteria were: specific LBP, e.g. infection, tumour,
osteoporosis, rheumatoid arthritis, fracture, inflammatory process, radicular syndrome,
or cauda equina syndrome; advice by medical practitioner not to perform physically
straining activities; pregnancy or pelvic girdle pain; and legal involvement related to LBP
or work disability.
Interventions Behavioural treatment (I): Intensive group training (exercise therapy, back school, be-
havioural principles) 10 individual sessions + 20 group sessions (N = 60)
Reference treatment (R): Guideline based treatment (treated individually and the number
of treatment sessions was at the discretion of the physiotherapists) approximately 13
sessions (N = 54)
Outcomes No statistically significant differences were found for functional status. At 26 weeks, (I)
reported significantly lower pain intensity, however this difference was absent after 1
year follow-up. The cost-effectiveness planes indicated no significant differences in cost-
effectiveness between the two groups.
Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Adequate sequence generation? Low risk ’randomisation lists independently gener-
ated using random number tables’
Allocation concealment? Low risk Adequate
Blinding?
All outcomes - patients?
High risk “Due to the pragmatic design both patients
and physiotherapists could not be blinded
for the interventions.”
Blinding?
All outcomes - providers?
High risk as above
Blinding?
All outcomes - outcome assessors?
High risk self-reported outcomes, patients not
blinded
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk Figure 1 described and acceptable drop out
rate
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “An intention-to-treat analysis was con-
ducted for each follow-up moment using
multilevel modelling.”
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van der Roer 2008 (Continued)
Free of selective reporting? Low risk physical measures were not reported, but
are only a secondary outcome
Similarity of baseline characteristics? Low risk Table 1
Co-interventions avoided or similar? Unclear risk co-interventions discouraged but not
checked
Compliance acceptable? High risk “in 18% of the patients the protocol was
not adequately followed”
Timing outcome assessments similar? Low risk Figure 1
von Korff 2005
Methods RCT; ’patients were randomly assigned’
Participants 240 CLBP patients aged 25-64 who were mailed a screening questionnaire 8-10 weeks
after a primary care back pain visit, those scoring greater than 7 on the RMDQ were
eligible. Patients being considered for back surgery were ineligible.
Interventions Behavioural treatment (I): Activating intervention (addressing fears and encouraging
normal activities and physical exercise, education on self-management) in 4 individual
sessions (N = 119)
Reference treatment (R): Usual care (use of prescription and non-prescription pain med-
ications, infrequent primary care visits for back pain, and use of ancillary services such
as physical therapy) (N = 121)
Outcomes The mean difference in RMDQ score between (I) and (R) adjusted for baseline RMDQ
score was 2.0 at 6 months, 1.7 at 12 months, and 2.0 at 24 months (P < 0.01). The mean
difference in average pain intensity ratings between (I) and (R) adjusted for baseline pain
intensity rating was 0.47 at 6 months, 0.67 at 12 months, and 0.34 at 24 months (P <
0.05). (I) showed significantly greater
reductions in worry and fear-avoidance beliefs than (R) at each follow-up (P < 0.01).




Bias Authors’ judgement Support for judgement
Adequate sequence generation? Unclear risk ’randomly assigned’
Allocation concealment? Unclear risk Unclear
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von Korff 2005 (Continued)
Blinding?
All outcomes - patients?
Unclear risk variable treatments, unsure of what patients
were told
Blinding?
All outcomes - providers?
High risk not reported
Blinding?
All outcomes - outcome assessors?
Unclear risk self-report outcomes, unsure of patient blind-
ing
Incomplete outcome data addressed?
All outcomes - drop-outs?
Low risk Figure 1
Incomplete outcome data addressed?
All outcomes - ITT analysis?
Low risk “Intent to treat analyses included all ran-
domised participants for whom follow-up
data were available”
Free of selective reporting? Low risk data reported on all outcome measures
Similarity of baseline characteristics? Low risk Table 1
Co-interventions avoided or similar? Unclear risk Unclear from text
Compliance acceptable? Unclear risk Unclear from text
Timing outcome assessments similar? Low risk Figure 1
Characteristics of excluded studies [ordered by study ID]
Study Reason for exclusion
Asfour 1990 This study evaluated EMG biofeedback treatment given in addition to a standard pain and rehabilitation
program. The aim of the biofeedback treatment was to increase the strength of trunk extensors. The inter-
vention did not have a behavioural component.
Brox 2006 Included chronic LBP patients after previous surgery for disc herniation.
Bru 1994 Included patients with neck, shoulder, and low-back pain. Did not report the number of patients with CLBP.
Carson 2005 This study compared ’loving-kindness meditation’ to usual care, but the reported intervention was not
considered a true behavioural treatment.
Ferrari 2006 Mixed patient population with chronic neck and low-back pain. Unable to distinguish results for LBP
patients separately.
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(Continued)
Field 2007 Compared the effect of soft tissue massage to muscle relaxation therapy. Not considered true behavioural
interventions.
Hernandez-Reif 2001 This study evaluated massage therapy and the relaxation therapy was included to control for potential placebo
effects. Therefore there was only was instruction session. The relaxation therapy evaluated in this study was
not considered a true relaxation therapy
Hlobil 2005 Inclusion criterion was non-specific LBP for at least 4 weeks prior to inclusion in the study, i.e. included
sub-acute LBP patients
Jenssen 1997 In this study only women were included with spinal pain, including neck pain, or a combination of neck
and back pain
Jenssen 2001 In this study patients were included with spinal pain, including neck pain, or a combination of neck and
back pain
Jousset 2004 This study reported sampling ’chronic’ patients, but did not explicitly state the duration of symptoms prior
to entry into the study.
Kool 2005 Patients were included if they had had at least 6 weeks of sick leave in the previous 6 months, i.e. included
sub-acute LBP patients
Kääpä 2006 Evaluated a multidisciplinary rehabilitation program which incorporated psychological therapy sessions. Not
strictly a behavioural treatment.
Lamb 2010 Included patients with LBP > 6 weeks, i.e. sub-acute LBP patients.
Lindell 2009 Included sub-acute and chronic neck and back pain patients. Data for CLBP patients was not analysed
separately.
Lindström 1992 Included patients with LBP > 6 weeks, i.e. sub-acute LBP patients.
Linton 2000 This study included patients with acute and subacute spinal pain
Linton 2001 This study included a non-patient population
Linton 2005 Included patients with non-specific neck and back pain.
Magnussen 2005 LBP patients who were considered “unfit for surgery”, no further details given.
Mangels 2009 No details provided regarding the duration of LBP in the sample
Mehling 2005 Evaluated “breath therapy” versus physiotherapy, not considered to be a proper behavioural treatment.
Menzel 2006 Duration of LBP not reported.
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(Continued)
Mitchell 1994 The functional restoration treatment evaluated in this study was not considered a true behavioural treatment.
Some type of behavioural or psychosocial support was provided, but the amount of time given to each of the
components of the treatment program varied in each clinic and was tailored to suit the individual patient.
It is unclear if all patients received behavioural therapy and by whom.
Moore 2000 This study included patients with subacute and chronic pain
Steenstra 2006 This study included patients with subacute and chronic pain
Von Korff 1998 This study included patients with subacute and chronic pain
Vowles 2007 This study was not considered to evaluate an explicit behavioural treatment.
Woods 2008 Duration of LBP in patients prior to enrolment was not reported.
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D A T A A N D A N A L Y S E S
Comparison 1. Respondent therapy (progressive relaxation) versus waiting list control




participants Statistical method Effect size
1 Pain (short-term) 3 74 Mean Difference (IV, Random, 95% CI) -19.77 [-34.34, -
5.20]
2 Functional status (short term) 3 74 Std. Mean Difference (IV, Fixed, 95% CI) -0.88 [-1.36, -0.39]
3 Depression (short term) 2 58 Mean Difference (IV, Random, 95% CI) -6.80 [-19.73, 6.12]
Comparison 2. Respondent therapy (EMG biofeedback) versus waiting list control




participants Statistical method Effect size
1 Pain (short term) 3 64 Std. Mean Difference (IV, Fixed, 95% CI) -0.80 [-1.32, -0.28]
2 Functional status (short term) 2 44 Std. Mean Difference (IV, Random, 95% CI) -0.17 [-1.56, 1.22]
Comparison 3. Operant therapy versus waiting list control




participants Statistical method Effect size
1 Pain (short term) 3 153 Std. Mean Difference (IV, Fixed, 95% CI) -0.43 [-0.75, -0.11]
2 Functional status (short term) 2 87 Mean Difference (IV, Fixed, 95% CI) -1.18 [-3.53, 1.18]
3 Depression (short term) 2 103 Std. Mean Difference (IV, Random, 95% CI) -0.11 [-0.67, 0.44]
Comparison 4. Cognitive therapy versus waiting list control




participants Statistical method Effect size
1 Pain (short term) 2 68 Std. Mean Difference (IV, Fixed, 95% CI) -0.27 [-0.75, 0.22]
2 Functional status (short term) 2 68 Std. Mean Difference (IV, Fixed, 95% CI) -0.15 [-0.64, 0.33]
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Comparison 5. Cognitive-behavioural therapy versus waiting list control




participants Statistical method Effect size
1 Pain (short term) 5 239 Std. Mean Difference (IV, Random, 95% CI) -0.60 [-0.97, -0.22]
2 Functional status (short term) 4 134 Std. Mean Difference (IV, Random, 95% CI) -0.37 [-0.87, 0.13]
3 Depression (short term) 4 194 Mean Difference (IV, Random, 95% CI) -1.92 [-6.16, 2.32]
Comparison 6. Cognitive therapy versus operant therapy




participants Statistical method Effect size
1 Pain (short term) 2 93 Std. Mean Difference (IV, Random, 95% CI) 0.41 [-0.63, 1.45]
2 Pain (intermediate term) 2 82 Std. Mean Difference (IV, Random, 95% CI) 0.35 [-0.64, 1.35]
Comparison 7. Cognitive-behavioural therapy versus cognitive therapy




participants Statistical method Effect size
1 Pain (short-term) 2 61 Std. Mean Difference (IV, Random, 95% CI) -0.24 [-1.36, 0.87]
2 Pain (intermediate-term) 2 44 Std. Mean Difference (IV, Random, 95% CI) -0.30 [-2.59, 1.98]
3 Pain (long-term) 2 48 Std. Mean Difference (IV, Random, 95% CI) -0.89 [-3.64, 1.87]
4 Functional status (short-term) 2 61 Mean Difference (IV, Random, 95% CI) -2.01 [-10.02, 5.99]
5 Functional status
(intermediate-term)
2 47 Mean Difference (IV, Random, 95% CI) -3.20 [-16.44,
10.04]
6 Functional status (long-term) 2 51 Mean Difference (IV, Random, 95% CI) -2.23 [-12.59, 8.13]
7 Depression (short-term) 2 61 Mean Difference (IV, Random, 95% CI) -3.10 [-11.43, 5.23]
8 Depression (intermediate-term) 2 47 Mean Difference (IV, Random, 95% CI) -4.66 [-10.94, 1.61]
9 Depression (long-term) 2 51 Mean Difference (IV, Fixed, 95% CI) -0.64 [-4.61, 3.32]
Comparison 8. Cognitive-behavioural therapy versus operant therapy




participants Statistical method Effect size
1 Pain (short-term) 3 161 Std. Mean Difference (IV, Fixed, 95% CI) -0.15 [-0.46, 0.16]
2 Pain (intermediate-term) 3 139 Std. Mean Difference (IV, Fixed, 95% CI) -0.23 [-0.57, 0.11]
3 Pain (long-term) 3 140 Std. Mean Difference (IV, Fixed, 95% CI) -0.31 [-0.65, 0.03]
4 Functional status (short-term) 2 77 Std. Mean Difference (IV, Fixed, 95% CI) 0.21 [-0.24, 0.67]
5 Functional status
(intermediate-term)
2 61 Std. Mean Difference (IV, Random, 95% CI) -0.23 [-1.01, 0.55]
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6 Functional status (long-term) 2 66 Std. Mean Difference (IV, Random, 95% CI) -0.50 [-1.56, 0.56]
Comparison 9. Cognitive-behavioural therapy versus respondent therapy




participants Statistical method Effect size
1 Pain (short term) 3 97 Std. Mean Difference (IV, Fixed, 95% CI) 0.09 [-0.31, 0.50]
2 Pain (intermediate term) 2 62 Std. Mean Difference (IV, Random, 95% CI) 0.47 [-0.42, 1.35]
3 Functional status (short term) 3 97 Std. Mean Difference (IV, Fixed, 95% CI) 0.38 [-0.02, 0.78]
4 Functional status (intermediate
term)
2 62 Std. Mean Difference (IV, Random, 95% CI) 0.13 [-0.81, 1.07]
5 Depression (short term) 3 97 Mean Difference (IV, Fixed, 95% CI) 2.89 [0.55, 5.24]
6 Depression (intermediate term) 2 62 Mean Difference (IV, Fixed, 95% CI) 1.84 [-0.43, 4.11]
Comparison 10. Behavioural treatment versus other treatments (usual care)




participants Statistical method Effect size
1 Pain (short term) 2 330 Mean Difference (IV, Fixed, 95% CI) -5.18 [-9.79, -0.57]
2 Pain (intermediate term) 2 319 Mean Difference (IV, Fixed, 95% CI) -4.29 [-9.28, 0.69]
3 Back specific functional status
(short term)
2 330 Std. Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.41, 0.02]
4 Back specific functional status
(intermediate term)
2 319 Std. Mean Difference (IV, Fixed, 95% CI) -0.12 [-0.34, 0.10]
Comparison 11. Behavioural treatment versus other treatments (group exercise)




participants Statistical method Effect size
1 Pain (short term) 2 146 Mean Difference (IV, Fixed, 95% CI) -2.31 [-6.33, 1.70]
2 Pain (intermediate term) 2 137 Mean Difference (IV, Fixed, 95% CI) 1.18 [-3.16, 5.53]
3 Pain (long term) 2 136 Mean Difference (IV, Fixed, 95% CI) 0.14 [-4.40, 4.67]
4 Depression (short term) 2 146 Std. Mean Difference (IV, Fixed, 95% CI) 0.25 [-0.07, 0.58]
5 Depression (intermediate term) 2 137 Std. Mean Difference (IV, Fixed, 95% CI) 0.02 [-0.32, 0.35]
6 Depression (long term) 2 136 Std. Mean Difference (IV, Fixed, 95% CI) 0.07 [-0.27, 0.41]
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Comparison 12. Behavioural treatment versus other treatments (surgery)




participants Statistical method Effect size
1 Back specific functional status
(long term)
2 345 Mean Difference (IV, Fixed, 95% CI) 2.36 [-1.94, 6.66]
Comparison 13. Behavioural treatment in addition to physiotherapy versus physiotherapy




participants Statistical method Effect size
1 Pain intensity (short term) 2 59 Mean Difference (IV, Random, 95% CI) -0.13 [-1.01, 0.75]
2 Pain Intensity (intermediate
term)
2 45 Mean Difference (IV, Fixed, 95% CI) -0.11 [-0.67, 0.44]
3 Depression (short term) 2 59 Mean Difference (IV, Fixed, 95% CI) 1.56 [-1.71, 4.83]
4 Depression (intermediate term) 2 50 Mean Difference (IV, Random, 95% CI) 0.17 [-6.85, 7.19]
5 Functional status (short term) 2 59 Mean Difference (IV, Fixed, 95% CI) -6.26 [-12.71, 0.19]
6 Functional status (intermediate
term)
2 51 Mean Difference (IV, Fixed, 95% CI) -0.93 [-6.71, 4.84]
Comparison 14. Behavioural treatment in addition to inpatient rehabilitation versus inpatient rehabilitation




participants Statistical method Effect size
1 Pain intensity (short term) 2 405 Std. Mean Difference (IV, Fixed, 95% CI) -0.14 [-0.34, 0.05]
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Analysis 1.1. Comparison 1 Respondent therapy (progressive relaxation) versus waiting list control,
Outcome 1 Pain (short-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 1 Respondent therapy (progressive relaxation) versus waiting list control
Outcome: 1 Pain (short-term)
Study or subgroup Respondent therapy Waiting list control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Turner 1982 14 42.3 (20.2) 9 77 (21.6) 31.4 % -34.70 [ -52.34, -17.06 ]
Stuckey 1986 8 28 (20.2) 8 44.4 (17.1) 30.3 % -16.40 [ -34.74, 1.94 ]
Turner 1993 17 37.9 (20.5) 18 48.1 (21) 38.3 % -10.20 [ -23.95, 3.55 ]
Total (95% CI) 39 35 100.0 % -19.77 [ -34.34, -5.20 ]
Heterogeneity: Tau2 = 95.01; Chi2 = 4.69, df = 2 (P = 0.10); I2 =57%
Test for overall effect: Z = 2.66 (P = 0.0078)
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Analysis 1.2. Comparison 1 Respondent therapy (progressive relaxation) versus waiting list control,
Outcome 2 Functional status (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 1 Respondent therapy (progressive relaxation) versus waiting list control
Outcome: 2 Functional status (short term)
Study or subgroup Respondent therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Stuckey 1986 8 -2.9 (1) 8 -2.4 (0.6) 23.4 % -0.57 [ -1.58, 0.43 ]
Turner 1982 14 9.1 (8.3) 9 20.2 (8.2) 27.2 % -1.29 [ -2.23, -0.36 ]
Turner 1993 17 4.8 (4) 18 9.6 (7.3) 49.5 % -0.79 [ -1.48, -0.10 ]
Total (95% CI) 39 35 100.0 % -0.88 [ -1.36, -0.39 ]
Heterogeneity: Chi2 = 1.18, df = 2 (P = 0.55); I2 =0.0%
Test for overall effect: Z = 3.53 (P = 0.00041)
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Analysis 1.3. Comparison 1 Respondent therapy (progressive relaxation) versus waiting list control,
Outcome 3 Depression (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 1 Respondent therapy (progressive relaxation) versus waiting list control
Outcome: 3 Depression (short term)
Study or subgroup Respondent therapy Waiting list control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Turner 1982 14 8.1 (6.2) 9 22.4 (14) 43.6 % -14.30 [ -24.01, -4.59 ]
Turner 1993 17 6.2 (3.4) 18 7.2 (4.9) 56.4 % -1.00 [ -3.78, 1.78 ]
Total (95% CI) 31 27 100.0 % -6.80 [ -19.73, 6.12 ]
Heterogeneity: Tau2 = 75.18; Chi2 = 6.67, df = 1 (P = 0.01); I2 =85%
Test for overall effect: Z = 1.03 (P = 0.30)
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Analysis 2.1. Comparison 2 Respondent therapy (EMG biofeedback) versus waiting list control, Outcome 1
Pain (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 2 Respondent therapy (EMG biofeedback) versus waiting list control
Outcome: 1 Pain (short term)
Study or subgroup Respondent therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Newton-John 1995 16 8.4 (6.1) 12 17.6 (9.1) 40.1 % -1.19 [ -2.01, -0.37 ]
Nouwen 1983 10 14.3 (8.6) 10 19.1 (15.6) 34.4 % -0.36 [ -1.25, 0.52 ]
Stuckey 1986 8 31.6 (13.5) 8 44.4 (17.1) 25.5 % -0.79 [ -1.81, 0.24 ]
Total (95% CI) 34 30 100.0 % -0.80 [ -1.32, -0.28 ]
Heterogeneity: Chi2 = 1.79, df = 2 (P = 0.41); I2 =0.0%
Test for overall effect: Z = 3.03 (P = 0.0025)
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Analysis 2.2. Comparison 2 Respondent therapy (EMG biofeedback) versus waiting list control, Outcome 2
Functional status (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 2 Respondent therapy (EMG biofeedback) versus waiting list control
Outcome: 2 Functional status (short term)
Study or subgroup Respondent therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Newton-John 1995 16 15.1 (8.4) 12 26.3 (17.1) 52.5 % -0.85 [ -1.63, -0.06 ]
Stuckey 1986 8 2.9 (1) 8 2.4 (0.6) 47.5 % 0.57 [ -0.43, 1.58 ]
Total (95% CI) 24 20 100.0 % -0.17 [ -1.56, 1.22 ]
Heterogeneity: Tau2 = 0.80; Chi2 = 4.76, df = 1 (P = 0.03); I2 =79%
Test for overall effect: Z = 0.24 (P = 0.81)
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Analysis 3.1. Comparison 3 Operant therapy versus waiting list control, Outcome 1 Pain (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 3 Operant therapy versus waiting list control
Outcome: 1 Pain (short term)
Study or subgroup Operant therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Linton 1989 36 22.5 (20) 30 35.2 (20) 42.3 % -0.63 [ -1.12, -0.13 ]
Turner 1988 29 18.5 (12.4) 21 22.1 (12.4) 32.8 % -0.29 [ -0.85, 0.28 ]
Turner 1990 18 17.7 (12.1) 19 21 (10.6) 24.9 % -0.28 [ -0.93, 0.36 ]
Total (95% CI) 83 70 100.0 % -0.43 [ -0.75, -0.11 ]
Heterogeneity: Chi2 = 1.05, df = 2 (P = 0.59); I2 =0.0%
Test for overall effect: Z = 2.61 (P = 0.0091)
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Analysis 3.2. Comparison 3 Operant therapy versus waiting list control, Outcome 2 Functional status
(short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 3 Operant therapy versus waiting list control
Outcome: 2 Functional status (short term)
Study or subgroup Operant therapy Waiting list control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Turner 1988 29 4 (4.7) 21 5.7 (6.9) 47.7 % -1.70 [ -5.11, 1.71 ]
Turner 1990 18 4.7 (4.1) 19 5.4 (5.9) 52.3 % -0.70 [ -3.96, 2.56 ]
Total (95% CI) 47 40 100.0 % -1.18 [ -3.53, 1.18 ]
Heterogeneity: Chi2 = 0.17, df = 1 (P = 0.68); I2 =0.0%
Test for overall effect: Z = 0.98 (P = 0.33)
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Analysis 3.3. Comparison 3 Operant therapy versus waiting list control, Outcome 3 Depression (short
term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 3 Operant therapy versus waiting list control
Outcome: 3 Depression (short term)
Study or subgroup Operant therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Linton 1989 36 4.7 (5) 30 6.5 (5) 57.2 % -0.36 [ -0.84, 0.13 ]
Turner 1990 18 8.1 (5) 19 7 (5) 42.8 % 0.22 [ -0.43, 0.86 ]
Total (95% CI) 54 49 100.0 % -0.11 [ -0.67, 0.44 ]
Heterogeneity: Tau2 = 0.08; Chi2 = 1.91, df = 1 (P = 0.17); I2 =48%
Test for overall effect: Z = 0.39 (P = 0.69)
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Analysis 4.1. Comparison 4 Cognitive therapy versus waiting list control, Outcome 1 Pain (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 4 Cognitive therapy versus waiting list control
Outcome: 1 Pain (short term)
Study or subgroup Cognitive therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Linton 2008 13 5 (2.1) 21 5 (1.9) 49.6 % 0.0 [ -0.69, 0.69 ]
Turner 1993 16 36.9 (20.5) 18 48.1 (21) 50.4 % -0.53 [ -1.21, 0.16 ]
Total (95% CI) 29 39 100.0 % -0.27 [ -0.75, 0.22 ]
Heterogeneity: Chi2 = 1.12, df = 1 (P = 0.29); I2 =11%
Test for overall effect: Z = 1.07 (P = 0.29)
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Analysis 4.2. Comparison 4 Cognitive therapy versus waiting list control, Outcome 2 Functional status
(short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 4 Cognitive therapy versus waiting list control
Outcome: 2 Functional status (short term)
Study or subgroup Cognitive therapy Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Linton 2008 13 -31 (11.8) 21 -29.6 (11.4) 48.7 % -0.12 [ -0.81, 0.57 ]
Turner 1993 16 8 (9.3) 18 9.6 (7.3) 51.3 % -0.19 [ -0.86, 0.49 ]
Total (95% CI) 29 39 100.0 % -0.15 [ -0.64, 0.33 ]
Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.89); I2 =0.0%
Test for overall effect: Z = 0.63 (P = 0.53)
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Analysis 5.1. Comparison 5 Cognitive-behavioural therapy versus waiting list control, Outcome 1 Pain
(short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 5 Cognitive-behavioural therapy versus waiting list control
Outcome: 1 Pain (short term)
Study or subgroup Cognitive-behavioural Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Turner 1982 13 36.5 (22.7) 9 77 (21.6) 10.4 % -1.75 [ -2.77, -0.73 ]
Newton-John 1995 16 10.4 (11.4) 12 17.6 (9.1) 15.8 % -0.67 [ -1.44, 0.11 ]
Smeets 2006 55 38.6 (31.2) 50 53.4 (22.6) 31.7 % -0.54 [ -0.93, -0.15 ]
Turner 1988 24 15.9 (11.6) 21 22.1 (12.4) 21.7 % -0.51 [ -1.10, 0.09 ]
Turner 1993 21 44.3 (28.5) 18 48.1 (21) 20.4 % -0.15 [ -0.78, 0.48 ]
Total (95% CI) 129 110 100.0 % -0.60 [ -0.97, -0.22 ]
Heterogeneity: Tau2 = 0.07; Chi2 = 6.95, df = 4 (P = 0.14); I2 =42%
Test for overall effect: Z = 3.14 (P = 0.0017)
-4 -2 0 2 4
Favours experimental Favours control
Analysis 5.2. Comparison 5 Cognitive-behavioural therapy versus waiting list control, Outcome 2
Functional status (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 5 Cognitive-behavioural therapy versus waiting list control
Outcome: 2 Functional status (short term)
Study or subgroup Cognitive-behavioural Waiting list control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Turner 1982 13 10.2 (6.9) 9 20.2 (8.2) 18.1 % -1.29 [ -2.24, -0.34 ]
Newton-John 1995 16 18 (15.2) 12 26.3 (17.1) 23.5 % -0.50 [ -1.26, 0.26 ]
Turner 1988 24 5.4 (3.9) 21 5.7 (6.9) 30.1 % -0.05 [ -0.64, 0.53 ]
Turner 1993 21 9.5 (8.2) 18 9.6 (7.3) 28.3 % -0.01 [ -0.64, 0.62 ]
Total (95% CI) 74 60 100.0 % -0.37 [ -0.87, 0.13 ]
Heterogeneity: Tau2 = 0.13; Chi2 = 5.95, df = 3 (P = 0.11); I2 =50%
Test for overall effect: Z = 1.45 (P = 0.15)
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Analysis 5.3. Comparison 5 Cognitive-behavioural therapy versus waiting list control, Outcome 3
Depression (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 5 Cognitive-behavioural therapy versus waiting list control
Outcome: 3 Depression (short term)
Study or subgroup Cognitive-behavioural Waiting list control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Turner 1982 13 8.9 (8) 9 22.4 (14) 12.1 % -13.50 [ -23.63, -3.37 ]
Newton-John 1995 16 9.2 (7.7) 12 11.4 (5.2) 25.9 % -2.20 [ -6.98, 2.58 ]
Smeets 2006 55 7.8 (8.9) 50 9.4 (7.8) 31.7 % -1.60 [ -4.79, 1.59 ]
Turner 1993 21 9.8 (6.5) 18 7.2 (4.9) 30.3 % 2.60 [ -0.99, 6.19 ]
Total (95% CI) 105 89 100.0 % -1.92 [ -6.16, 2.32 ]
Heterogeneity: Tau2 = 12.09; Chi2 = 10.07, df = 3 (P = 0.02); I2 =70%
Test for overall effect: Z = 0.89 (P = 0.38)
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Analysis 6.1. Comparison 6 Cognitive therapy versus operant therapy, Outcome 1 Pain (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 6 Cognitive therapy versus operant therapy
Outcome: 1 Pain (short term)
Study or subgroup Cognitive therapy Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Leeuw 2008 41 43.72 (21.24) 36 44.07 (22.86) 60.4 % -0.02 [ -0.46, 0.43 ]
Nicholas 1991 8 3.04 (0.77) 8 2.23 (0.66) 39.6 % 1.07 [ 0.00, 2.14 ]
Total (95% CI) 49 44 100.0 % 0.41 [ -0.63, 1.45 ]
Heterogeneity: Tau2 = 0.41; Chi2 = 3.36, df = 1 (P = 0.07); I2 =70%
Test for overall effect: Z = 0.78 (P = 0.44)
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Analysis 6.2. Comparison 6 Cognitive therapy versus operant therapy, Outcome 2 Pain (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 6 Cognitive therapy versus operant therapy
Outcome: 2 Pain (intermediate term)
Study or subgroup Cognitive therapy Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Leeuw 2008 38 41.15 (22.26) 35 40.45 (22.25) 71.1 % 0.03 [ -0.43, 0.49 ]
Nicholas 1991 5 3.2 (0.93) 4 2.18 (0.55) 28.9 % 1.15 [ -0.35, 2.64 ]
Total (95% CI) 43 39 100.0 % 0.35 [ -0.64, 1.35 ]
Heterogeneity: Tau2 = 0.31; Chi2 = 1.96, df = 1 (P = 0.16); I2 =49%
Test for overall effect: Z = 0.70 (P = 0.48)
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Analysis 7.1. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 1 Pain (short-
term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 1 Pain (short-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 16 2.33 (0.82) 8 3.04 (0.77) 46.4 % -0.85 [ -1.74, 0.04 ]
Turner 1993 21 44.33 (28.45) 16 36.88 (20.45) 53.6 % 0.29 [ -0.37, 0.94 ]
Total (95% CI) 37 24 100.0 % -0.24 [ -1.36, 0.87 ]
Heterogeneity: Tau2 = 0.49; Chi2 = 4.10, df = 1 (P = 0.04); I2 =76%
Test for overall effect: Z = 0.42 (P = 0.67)
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Analysis 7.2. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 2 Pain
(intermediate-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 2 Pain (intermediate-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 11 2.03 (0.63) 5 3.2 (0.93) 47.9 % -1.52 [ -2.74, -0.30 ]
Turner 1993 14 45.86 (26.7) 14 25.99 (20.37) 52.1 % 0.81 [ 0.04, 1.59 ]
Total (95% CI) 25 19 100.0 % -0.30 [ -2.59, 1.98 ]
Heterogeneity: Tau2 = 2.45; Chi2 = 10.00, df = 1 (P = 0.002); I2 =90%
Test for overall effect: Z = 0.26 (P = 0.79)
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Analysis 7.3. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 3 Pain (long-
term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 3 Pain (long-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 12 1.175 (0.852) 4 3.3 (0.83) 47.2 % -2.37 [ -3.85, -0.90 ]
Turner 1993 18 41.94 (21.01) 14 31.54 (25.1) 52.8 % 0.44 [ -0.26, 1.15 ]
Total (95% CI) 30 18 100.0 % -0.89 [ -3.64, 1.87 ]
Heterogeneity: Tau2 = 3.61; Chi2 = 11.37, df = 1 (P = 0.00075); I2 =91%
Test for overall effect: Z = 0.63 (P = 0.53)
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Analysis 7.4. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 4 Functional
status (short-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 4 Functional status (short-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 16 17.628 (9.2) 8 24.28 (9.75) 43.6 % -6.65 [ -14.77, 1.47 ]
Turner 1993 21 9.53 (8.22) 16 7.95 (9.25) 56.4 % 1.58 [ -4.16, 7.32 ]
Total (95% CI) 37 24 100.0 % -2.01 [ -10.02, 5.99 ]
Heterogeneity: Tau2 = 21.01; Chi2 = 2.63, df = 1 (P = 0.10); I2 =62%
Test for overall effect: Z = 0.49 (P = 0.62)
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Analysis 7.5. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 5 Functional
status (intermediate-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 5 Functional status (intermediate-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 12 15.2 (11.78) 7 25.69 (8.5) 46.2 % -10.49 [ -19.66, -1.32 ]
Turner 1993 14 8.93 (7.79) 14 5.87 (7.2) 53.8 % 3.06 [ -2.50, 8.62 ]
Total (95% CI) 26 21 100.0 % -3.20 [ -16.44, 10.04 ]
Heterogeneity: Tau2 = 76.84; Chi2 = 6.14, df = 1 (P = 0.01); I2 =84%
Test for overall effect: Z = 0.47 (P = 0.64)
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Analysis 7.6. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 6 Functional
status (long-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 6 Functional status (long-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 13 12.83 (7.47) 6 20.77 (8.29) 46.1 % -7.94 [ -15.72, -0.16 ]
Turner 1993 18 7.94 (9.31) 14 5.28 (5.62) 53.9 % 2.66 [ -2.55, 7.87 ]
Total (95% CI) 31 20 100.0 % -2.23 [ -12.59, 8.13 ]
Heterogeneity: Tau2 = 44.77; Chi2 = 4.92, df = 1 (P = 0.03); I2 =80%
Test for overall effect: Z = 0.42 (P = 0.67)
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Analysis 7.7. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 7 Depression
(short-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 7 Depression (short-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 16 10.94 (5.072) 8 18.38 (6.38) 49.0 % -7.44 [ -12.51, -2.37 ]
Turner 1993 21 9.81 (6.5) 16 8.75 (7.14) 51.0 % 1.06 [ -3.41, 5.53 ]
Total (95% CI) 37 24 100.0 % -3.10 [ -11.43, 5.23 ]
Heterogeneity: Tau2 = 30.18; Chi2 = 6.07, df = 1 (P = 0.01); I2 =84%
Test for overall effect: Z = 0.73 (P = 0.47)
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Analysis 7.8. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 8 Depression
(intermediate-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 8 Depression (intermediate-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 12 8.498 (5.635) 7 16.14 (3.8) 53.6 % -7.64 [ -11.90, -3.39 ]
Turner 1993 14 8.14 (4.35) 14 9.36 (9.42) 46.4 % -1.22 [ -6.66, 4.22 ]
Total (95% CI) 26 21 100.0 % -4.66 [ -10.94, 1.61 ]
Heterogeneity: Tau2 = 14.42; Chi2 = 3.33, df = 1 (P = 0.07); I2 =70%
Test for overall effect: Z = 1.46 (P = 0.15)
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Analysis 7.9. Comparison 7 Cognitive-behavioural therapy versus cognitive therapy, Outcome 9 Depression
(long-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 7 Cognitive-behavioural therapy versus cognitive therapy
Outcome: 9 Depression (long-term)
Study or subgroup Cognitive-behavioural Cognitive therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1991 13 10.386 (7.413) 6 12.83 (6.69) 35.0 % -2.44 [ -9.14, 4.26 ]
Turner 1993 18 6.83 (6.44) 14 6.5 (7.48) 65.0 % 0.33 [ -4.59, 5.25 ]
Total (95% CI) 31 20 100.0 % -0.64 [ -4.61, 3.32 ]
Heterogeneity: Chi2 = 0.43, df = 1 (P = 0.51); I2 =0.0%
Test for overall effect: Z = 0.32 (P = 0.75)
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Analysis 8.1. Comparison 8 Cognitive-behavioural therapy versus operant therapy, Outcome 1 Pain (short-
term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 8 Cognitive-behavioural therapy versus operant therapy
Outcome: 1 Pain (short-term)
Study or subgroup Cognitive-behavioural Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1991 16 2.3275 (0.8186) 8 2.23 (0.66) 13.6 % 0.12 [ -0.73, 0.97 ]
Turner 1988 24 15.91 (11.63) 29 18.5 (12.43) 33.3 % -0.21 [ -0.75, 0.33 ]
van den Hout 2003 45 13.4 (9.6) 39 15.2 (10.5) 53.1 % -0.18 [ -0.61, 0.25 ]
Total (95% CI) 85 76 100.0 % -0.15 [ -0.46, 0.16 ]
Heterogeneity: Chi2 = 0.46, df = 2 (P = 0.79); I2 =0.0%
Test for overall effect: Z = 0.93 (P = 0.35)
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Analysis 8.2. Comparison 8 Cognitive-behavioural therapy versus operant therapy, Outcome 2 Pain
(intermediate-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 8 Cognitive-behavioural therapy versus operant therapy
Outcome: 2 Pain (intermediate-term)
Study or subgroup Cognitive-behavioural Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1991 11 2.03 (0.626) 4 2.18 (0.55) 8.7 % -0.23 [ -1.38, 0.92 ]
Turner 1988 20 12.7 (12.75) 23 19.57 (15.31) 31.1 % -0.48 [ -1.08, 0.13 ]
van den Hout 2003 44 12.6 (10.4) 37 13.6 (9.8) 60.2 % -0.10 [ -0.54, 0.34 ]
Total (95% CI) 75 64 100.0 % -0.23 [ -0.57, 0.11 ]
Heterogeneity: Chi2 = 0.98, df = 2 (P = 0.61); I2 =0.0%
Test for overall effect: Z = 1.31 (P = 0.19)
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Analysis 8.3. Comparison 8 Cognitive-behavioural therapy versus operant therapy, Outcome 3 Pain (long-
term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 8 Cognitive-behavioural therapy versus operant therapy
Outcome: 3 Pain (long-term)
Study or subgroup Cognitive-behavioural Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1991 12 2.27 (0.8687) 5 2.56 (0.97) 10.4 % -0.31 [ -1.36, 0.74 ]
Turner 1988 20 10.8 (6.38) 27 15.07 (11.62) 33.5 % -0.43 [ -1.02, 0.16 ]
van den Hout 2003 41 11.3 (11) 35 14 (11.5) 56.0 % -0.24 [ -0.69, 0.21 ]
Total (95% CI) 73 67 100.0 % -0.31 [ -0.65, 0.03 ]
Heterogeneity: Chi2 = 0.26, df = 2 (P = 0.88); I2 =0.0%
Test for overall effect: Z = 1.79 (P = 0.073)
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Analysis 8.4. Comparison 8 Cognitive-behavioural therapy versus operant therapy, Outcome 4 Functional
status (short-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 8 Cognitive-behavioural therapy versus operant therapy
Outcome: 4 Functional status (short-term)
Study or subgroup Cognitive-behavioural Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1991 16 17.63 (9.2) 8 18.14 (11.46) 29.2 % -0.05 [ -0.90, 0.80 ]
Turner 1988 24 5.39 (3.91) 29 3.96 (4.7) 70.8 % 0.32 [ -0.22, 0.87 ]
Total (95% CI) 40 37 100.0 % 0.21 [ -0.24, 0.67 ]
Heterogeneity: Chi2 = 0.52, df = 1 (P = 0.47); I2 =0.0%
Test for overall effect: Z = 0.92 (P = 0.36)
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Analysis 8.5. Comparison 8 Cognitive-behavioural therapy versus operant therapy, Outcome 5 Functional
status (intermediate-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 8 Cognitive-behavioural therapy versus operant therapy
Outcome: 5 Functional status (intermediate-term)
Study or subgroup Cognitive-behavioural Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 12 15.198 (11.78) 6 24.42 (11.78) 37.0 % -0.75 [ -1.76, 0.27 ]
Turner 1988 20 3.57 (3.9) 23 3.27 (3.7) 63.0 % 0.08 [ -0.52, 0.68 ]
Total (95% CI) 32 29 100.0 % -0.23 [ -1.01, 0.55 ]
Heterogeneity: Tau2 = 0.16; Chi2 = 1.87, df = 1 (P = 0.17); I2 =46%
Test for overall effect: Z = 0.57 (P = 0.57)
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Analysis 8.6. Comparison 8 Cognitive-behavioural therapy versus operant therapy, Outcome 6 Functional
status (long-term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 8 Cognitive-behavioural therapy versus operant therapy
Outcome: 6 Functional status (long-term)
Study or subgroup Cognitive-behavioural Operant therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1991 13 12.832 (7.466) 6 23.85 (12.5) 41.7 % -1.14 [ -2.19, -0.09 ]
Turner 1988 20 2.91 (2.87) 27 3.07 (4.49) 58.3 % -0.04 [ -0.62, 0.54 ]
Total (95% CI) 33 33 100.0 % -0.50 [ -1.56, 0.56 ]
Heterogeneity: Tau2 = 0.42; Chi2 = 3.23, df = 1 (P = 0.07); I2 =69%
Test for overall effect: Z = 0.92 (P = 0.36)
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Analysis 9.1. Comparison 9 Cognitive-behavioural therapy versus respondent therapy, Outcome 1 Pain
(short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 9 Cognitive-behavioural therapy versus respondent therapy
Outcome: 1 Pain (short term)
Study or subgroup Cognitive-behavioural Respondent therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Turner 1982 13 36.5 (22.7) 14 42.3 (20.2) 27.9 % -0.26 [ -1.02, 0.50 ]
Newton-John 1995 16 10.38 (11.37) 16 8.42 (6.05) 33.2 % 0.21 [ -0.49, 0.90 ]
Turner 1993 21 44.33 (28.45) 17 37.88 (20.07) 38.9 % 0.25 [ -0.39, 0.89 ]
Total (95% CI) 50 47 100.0 % 0.09 [ -0.31, 0.50 ]
Heterogeneity: Chi2 = 1.19, df = 2 (P = 0.55); I2 =0.0%
Test for overall effect: Z = 0.46 (P = 0.64)
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Analysis 9.2. Comparison 9 Cognitive-behavioural therapy versus respondent therapy, Outcome 2 Pain
(intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 9 Cognitive-behavioural therapy versus respondent therapy
Outcome: 2 Pain (intermediate term)
Study or subgroup Cognitive-behavioural Respondent therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Newton-John 1995 16 8.68 (10.54) 16 8.4 (7.31) 51.6 % 0.03 [ -0.66, 0.72 ]
Turner 1993 14 45.86 (26.7) 16 23.56 (20.01) 48.4 % 0.93 [ 0.17, 1.69 ]
Total (95% CI) 30 32 100.0 % 0.47 [ -0.42, 1.35 ]
Heterogeneity: Tau2 = 0.27; Chi2 = 2.93, df = 1 (P = 0.09); I2 =66%
Test for overall effect: Z = 1.04 (P = 0.30)
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Analysis 9.3. Comparison 9 Cognitive-behavioural therapy versus respondent therapy, Outcome 3
Functional status (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 9 Cognitive-behavioural therapy versus respondent therapy
Outcome: 3 Functional status (short term)
Study or subgroup Cognitive-behavioural Respondent therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Turner 1982 13 10.2 (6.9) 14 9.1 (8.3) 28.7 % 0.14 [ -0.62, 0.90 ]
Newton-John 1995 16 18 (15.19) 16 15.12 (8.38) 33.8 % 0.23 [ -0.47, 0.92 ]
Turner 1993 21 9.53 (8.22) 17 4.75 (3.97) 37.5 % 0.70 [ 0.04, 1.36 ]
Total (95% CI) 50 47 100.0 % 0.38 [ -0.02, 0.78 ]
Heterogeneity: Chi2 = 1.48, df = 2 (P = 0.48); I2 =0.0%
Test for overall effect: Z = 1.84 (P = 0.065)
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Analysis 9.4. Comparison 9 Cognitive-behavioural therapy versus respondent therapy, Outcome 4
Functional status (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 9 Cognitive-behavioural therapy versus respondent therapy
Outcome: 4 Functional status (intermediate term)
Study or subgroup Cognitive-behavioural Respondent therapy Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Newton-John 1995 16 16.38 (14.02) 16 23.06 (23.28) 50.8 % -0.34 [ -1.04, 0.36 ]
Turner 1993 14 8.93 (7.79) 16 4.68 (5.58) 49.2 % 0.62 [ -0.12, 1.35 ]
Total (95% CI) 30 32 100.0 % 0.13 [ -0.81, 1.07 ]
Heterogeneity: Tau2 = 0.32; Chi2 = 3.41, df = 1 (P = 0.06); I2 =71%
Test for overall effect: Z = 0.28 (P = 0.78)
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Analysis 9.5. Comparison 9 Cognitive-behavioural therapy versus respondent therapy, Outcome 5
Depression (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 9 Cognitive-behavioural therapy versus respondent therapy
Outcome: 5 Depression (short term)
Study or subgroup Cognitive-behavioural Respondent therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Turner 1982 13 8.9 (8) 14 8.1 (6.2) 18.7 % 0.80 [ -4.63, 6.23 ]
Newton-John 1995 16 9.18 (7.67) 16 6.18 (4.87) 27.8 % 3.00 [ -1.45, 7.45 ]
Turner 1993 21 9.81 (6.5) 17 6.24 (3.36) 53.5 % 3.57 [ 0.36, 6.78 ]
Total (95% CI) 50 47 100.0 % 2.89 [ 0.55, 5.24 ]
Heterogeneity: Chi2 = 0.74, df = 2 (P = 0.69); I2 =0.0%
Test for overall effect: Z = 2.42 (P = 0.016)
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Analysis 9.6. Comparison 9 Cognitive-behavioural therapy versus respondent therapy, Outcome 6
Depression (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 9 Cognitive-behavioural therapy versus respondent therapy
Outcome: 6 Depression (intermediate term)
Study or subgroup Cognitive-behavioural Respondent therapy Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Newton-John 1995 16 7.43 (5.17) 16 7.37 (5.57) 37.1 % 0.06 [ -3.66, 3.78 ]
Turner 1993 14 8.14 (4.35) 16 5.25 (3.53) 62.9 % 2.89 [ 0.03, 5.75 ]
Total (95% CI) 30 32 100.0 % 1.84 [ -0.43, 4.11 ]
Heterogeneity: Chi2 = 1.40, df = 1 (P = 0.24); I2 =28%
Test for overall effect: Z = 1.59 (P = 0.11)
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Analysis 10.1. Comparison 10 Behavioural treatment versus other treatments (usual care), Outcome 1
Pain (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 10 Behavioural treatment versus other treatments (usual care)
Outcome: 1 Pain (short term)
Study or subgroup Behavioural Usual care Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Poole 2007 57 37.9 (27) 43 48.9 (29.3) 16.9 % -11.00 [ -22.22, 0.22 ]
von Korff 2005 110 49 (20) 120 53 (19) 83.1 % -4.00 [ -9.05, 1.05 ]
Total (95% CI) 167 163 100.0 % -5.18 [ -9.79, -0.57 ]
Heterogeneity: Chi2 = 1.24, df = 1 (P = 0.26); I2 =20%
Test for overall effect: Z = 2.20 (P = 0.028)
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Analysis 10.2. Comparison 10 Behavioural treatment versus other treatments (usual care), Outcome 2
Pain (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 10 Behavioural treatment versus other treatments (usual care)
Outcome: 2 Pain (intermediate term)
Study or subgroup Behavioural Usual care Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
von Korff 2005 110 42 (20) 110 47 (22) 80.4 % -5.00 [ -10.56, 0.56 ]
Poole 2007 54 41.3 (28.5) 45 42.7 (28.4) 19.6 % -1.40 [ -12.65, 9.85 ]
Total (95% CI) 164 155 100.0 % -4.29 [ -9.28, 0.69 ]
Heterogeneity: Chi2 = 0.32, df = 1 (P = 0.57); I2 =0.0%
Test for overall effect: Z = 1.69 (P = 0.091)
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Analysis 10.3. Comparison 10 Behavioural treatment versus other treatments (usual care), Outcome 3
Back specific functional status (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 10 Behavioural treatment versus other treatments (usual care)
Outcome: 3 Back specific functional status (short term)
Study or subgroup Behavioural Usual care Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
von Korff 2005 110 10.2 (6.3) 120 11.5 (5.8) 70.0 % -0.21 [ -0.47, 0.05 ]
Poole 2007 57 33.4 (22.3) 43 36.7 (19.9) 30.0 % -0.15 [ -0.55, 0.24 ]
Total (95% CI) 167 163 100.0 % -0.20 [ -0.41, 0.02 ]
Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); I2 =0.0%
Test for overall effect: Z = 1.77 (P = 0.077)
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Analysis 10.4. Comparison 10 Behavioural treatment versus other treatments (usual care), Outcome 4
Back specific functional status (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 10 Behavioural treatment versus other treatments (usual care)
Outcome: 4 Back specific functional status (intermediate term)
Study or subgroup Behavioural Usual care Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
von Korff 2005 110 9.2 (6.6) 110 10.1 (6.4) 69.1 % -0.14 [ -0.40, 0.13 ]
Poole 2007 54 31.3 (21.1) 45 32.9 (17.6) 30.9 % -0.08 [ -0.48, 0.31 ]
Total (95% CI) 164 155 100.0 % -0.12 [ -0.34, 0.10 ]
Heterogeneity: Chi2 = 0.05, df = 1 (P = 0.81); I2 =0.0%
Test for overall effect: Z = 1.07 (P = 0.28)
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Analysis 11.1. Comparison 11 Behavioural treatment versus other treatments (group exercise), Outcome 1
Pain (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 11 Behavioural treatment versus other treatments (group exercise)
Outcome: 1 Pain (short term)
Study or subgroup Behavioural Exercise Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Smeets 2006 55 14.34 (12.23) 52 17.84 (13.44) 67.8 % -3.50 [ -8.38, 1.38 ]
Turner 1990 18 17.71 (12.08) 21 17.52 (10.2) 32.2 % 0.19 [ -6.89, 7.27 ]
Total (95% CI) 73 73 100.0 % -2.31 [ -6.33, 1.70 ]
Heterogeneity: Chi2 = 0.71, df = 1 (P = 0.40); I2 =0.0%
Test for overall effect: Z = 1.13 (P = 0.26)
-50 -25 0 25 50
Favours experimental Favours control
Analysis 11.2. Comparison 11 Behavioural treatment versus other treatments (group exercise), Outcome 2
Pain (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 11 Behavioural treatment versus other treatments (group exercise)
Outcome: 2 Pain (intermediate term)
Study or subgroup Behavioural Exercise Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Smeets 2006 55 15.65 (12.24) 51 15.21 (13.46) 78.2 % 0.44 [ -4.47, 5.35 ]
Turner 1990 14 19.5 (15.72) 17 15.65 (9.15) 21.8 % 3.85 [ -5.46, 13.16 ]
Total (95% CI) 69 68 100.0 % 1.18 [ -3.16, 5.53 ]
Heterogeneity: Chi2 = 0.40, df = 1 (P = 0.53); I2 =0.0%
Test for overall effect: Z = 0.53 (P = 0.59)
-50 -25 0 25 50
Favours experimental Favours control
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Analysis 11.3. Comparison 11 Behavioural treatment versus other treatments (group exercise), Outcome 3
Pain (long term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 11 Behavioural treatment versus other treatments (group exercise)
Outcome: 3 Pain (long term)
Study or subgroup Behavioural Exercise Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Smeets 2006 52 16.02 (14.2) 51 16.64 (15.14) 63.9 % -0.62 [ -6.29, 5.05 ]
Turner 1990 17 16.41 (13.63) 16 14.94 (7.86) 36.1 % 1.47 [ -6.07, 9.01 ]
Total (95% CI) 69 67 100.0 % 0.14 [ -4.40, 4.67 ]
Heterogeneity: Chi2 = 0.19, df = 1 (P = 0.66); I2 =0.0%
Test for overall effect: Z = 0.06 (P = 0.95)
-50 -25 0 25 50
Favours experimental Favours control
Analysis 11.4. Comparison 11 Behavioural treatment versus other treatments (group exercise), Outcome 4
Depression (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 11 Behavioural treatment versus other treatments (group exercise)
Outcome: 4 Depression (short term)
Study or subgroup Behavioural Exercise Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Turner 1990 18 8.08 (4.95) 21 7.38 (4.57) 26.8 % 0.14 [ -0.49, 0.77 ]
Smeets 2006 55 9.07 (6.53) 52 6.94 (7.91) 73.2 % 0.29 [ -0.09, 0.67 ]
Total (95% CI) 73 73 100.0 % 0.25 [ -0.07, 0.58 ]
Heterogeneity: Chi2 = 0.15, df = 1 (P = 0.69); I2 =0.0%
Test for overall effect: Z = 1.52 (P = 0.13)
-2 -1 0 1 2
Favours experimental Favours control
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Analysis 11.5. Comparison 11 Behavioural treatment versus other treatments (group exercise), Outcome 5
Depression (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 11 Behavioural treatment versus other treatments (group exercise)
Outcome: 5 Depression (intermediate term)
Study or subgroup Behavioural Exercise Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Smeets 2006 55 7.34 (7.63) 51 7.75 (9.26) 77.7 % -0.05 [ -0.43, 0.33 ]
Turner 1990 14 11.36 (8.3) 17 9.29 (8.3) 22.3 % 0.24 [ -0.47, 0.95 ]
Total (95% CI) 69 68 100.0 % 0.02 [ -0.32, 0.35 ]
Heterogeneity: Chi2 = 0.50, df = 1 (P = 0.48); I2 =0.0%
Test for overall effect: Z = 0.10 (P = 0.92)
-2 -1 0 1 2
Favours experimental Favours control
Analysis 11.6. Comparison 11 Behavioural treatment versus other treatments (group exercise), Outcome 6
Depression (long term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 11 Behavioural treatment versus other treatments (group exercise)
Outcome: 6 Depression (long term)
Study or subgroup Behavioural Exercise Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Turner 1990 17 8.29 (7.74) 16 9.31 (7.73) 24.2 % -0.13 [ -0.81, 0.55 ]
Smeets 2006 52 8.37 (8.82) 51 7.15 (9.26) 75.8 % 0.13 [ -0.25, 0.52 ]
Total (95% CI) 69 67 100.0 % 0.07 [ -0.27, 0.41 ]
Heterogeneity: Chi2 = 0.43, df = 1 (P = 0.51); I2 =0.0%
Test for overall effect: Z = 0.41 (P = 0.68)
-2 -1 0 1 2
Favours experimental Favours control
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Analysis 12.1. Comparison 12 Behavioural treatment versus other treatments (surgery), Outcome 1 Back
specific functional status (long term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 12 Behavioural treatment versus other treatments (surgery)
Outcome: 1 Back specific functional status (long term)
Study or subgroup Behavioural Surgery Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Fairbank 2005 146 36.1 (20.6) 138 34 (21.1) 78.6 % 2.10 [ -2.75, 6.95 ]
Brox 2003 26 29.7 (19.6) 35 26.4 (16.4) 21.4 % 3.30 [ -5.99, 12.59 ]
Total (95% CI) 172 173 100.0 % 2.36 [ -1.94, 6.66 ]
Heterogeneity: Chi2 = 0.05, df = 1 (P = 0.82); I2 =0.0%
Test for overall effect: Z = 1.07 (P = 0.28)
-50 -25 0 25 50
Favours experimental Favours control
Analysis 13.1. Comparison 13 Behavioural treatment in addition to physiotherapy versus physiotherapy,
Outcome 1 Pain intensity (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 13 Behavioural treatment in addition to physiotherapy versus physiotherapy
Outcome: 1 Pain intensity (short term)
Study or subgroup Behavioural Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1992 9 3.07 (0.79) 9 2.72 (0.77) 46.8 % 0.35 [ -0.37, 1.07 ]
Nicholas 1991 32 2.48 (0.816) 9 3.03 (0.75) 53.2 % -0.55 [ -1.12, 0.02 ]
Total (95% CI) 41 18 100.0 % -0.13 [ -1.01, 0.75 ]
Heterogeneity: Tau2 = 0.30; Chi2 = 3.71, df = 1 (P = 0.05); I2 =73%
Test for overall effect: Z = 0.29 (P = 0.77)
-4 -2 0 2 4
Favours experimental Favours control
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Analysis 13.2. Comparison 13 Behavioural treatment in addition to physiotherapy versus physiotherapy,
Outcome 2 Pain Intensity (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 13 Behavioural treatment in addition to physiotherapy versus physiotherapy
Outcome: 2 Pain Intensity (intermediate term)
Study or subgroup Behavioural Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1992 9 2.89 (0.64) 8 2.75 (1.11) 40.6 % 0.14 [ -0.74, 1.02 ]
Nicholas 1991 20 2.353 (0.838) 8 2.64 (0.9) 59.4 % -0.29 [ -1.01, 0.44 ]
Total (95% CI) 29 16 100.0 % -0.11 [ -0.67, 0.44 ]
Heterogeneity: Chi2 = 0.54, df = 1 (P = 0.46); I2 =0.0%
Test for overall effect: Z = 0.40 (P = 0.69)
-4 -2 0 2 4
Favours experimental Favours control
Analysis 13.3. Comparison 13 Behavioural treatment in addition to physiotherapy versus physiotherapy,
Outcome 3 Depression (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 13 Behavioural treatment in addition to physiotherapy versus physiotherapy
Outcome: 3 Depression (short term)
Study or subgroup Behavioural Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1991 32 14.35 (7.6) 9 12.11 (3.73) 82.9 % 2.24 [ -1.35, 5.83 ]
Nicholas 1992 9 14.69 (6.2) 9 16.44 (10.39) 17.1 % -1.75 [ -9.65, 6.15 ]
Total (95% CI) 41 18 100.0 % 1.56 [ -1.71, 4.83 ]
Heterogeneity: Chi2 = 0.81, df = 1 (P = 0.37); I2 =0.0%
Test for overall effect: Z = 0.93 (P = 0.35)
-20 -10 0 10 20
Favours experimental Favours control
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Analysis 13.4. Comparison 13 Behavioural treatment in addition to physiotherapy versus physiotherapy,
Outcome 4 Depression (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 13 Behavioural treatment in addition to physiotherapy versus physiotherapy
Outcome: 4 Depression (intermediate term)
Study or subgroup Behavioural Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI
Nicholas 1992 9 14.44 (5.98) 8 18.5 (9.26) 41.7 % -4.06 [ -11.57, 3.45 ]
Nicholas 1991 25 13.08 (7.49) 8 9.88 (5.46) 58.3 % 3.20 [ -1.59, 7.99 ]
Total (95% CI) 34 16 100.0 % 0.17 [ -6.85, 7.19 ]
Heterogeneity: Tau2 = 16.02; Chi2 = 2.55, df = 1 (P = 0.11); I2 =61%
Test for overall effect: Z = 0.05 (P = 0.96)
-20 -10 0 10 20
Favours experimental Favours control
Analysis 13.5. Comparison 13 Behavioural treatment in addition to physiotherapy versus physiotherapy,
Outcome 5 Functional status (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 13 Behavioural treatment in addition to physiotherapy versus physiotherapy
Outcome: 5 Functional status (short term)
Study or subgroup Behavioural Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1992 9 18.81 (10.97) 9 26.08 (16.4) 25.0 % -7.27 [ -20.16, 5.62 ]
Nicholas 1991 32 19.42 (10.02) 9 25.34 (10.09) 75.0 % -5.92 [ -13.37, 1.53 ]
Total (95% CI) 41 18 100.0 % -6.26 [ -12.71, 0.19 ]
Heterogeneity: Chi2 = 0.03, df = 1 (P = 0.86); I2 =0.0%
Test for overall effect: Z = 1.90 (P = 0.057)
-10 -5 0 5 10
Favours experimental Favours control
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Analysis 13.6. Comparison 13 Behavioural treatment in addition to physiotherapy versus physiotherapy,
Outcome 6 Functional status (intermediate term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 13 Behavioural treatment in addition to physiotherapy versus physiotherapy
Outcome: 6 Functional status (intermediate term)
Study or subgroup Behavioural Control Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Nicholas 1992 9 18.3 (11.18) 9 25.31 (14.34) 23.7 % -7.01 [ -18.89, 4.87 ]
Nicholas 1991 25 20.35 (11.67) 8 19.4 (6.89) 76.3 % 0.95 [ -5.66, 7.56 ]
Total (95% CI) 34 17 100.0 % -0.93 [ -6.71, 4.84 ]
Heterogeneity: Chi2 = 1.32, df = 1 (P = 0.25); I2 =24%
Test for overall effect: Z = 0.32 (P = 0.75)
-50 -25 0 25 50
Favours experimental Favours control
Analysis 14.1. Comparison 14 Behavioural treatment in addition to inpatient rehabilitation versus inpatient
rehabilitation, Outcome 1 Pain intensity (short term).
Review: Behavioural treatment for chronic low-back pain
Comparison: 14 Behavioural treatment in addition to inpatient rehabilitation versus inpatient rehabilitation
Outcome: 1 Pain intensity (short term)
Study or subgroup Behavioural Control Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI
Schweikert 2006 170 3.1 (1.2) 193 3.3 (1.2) 89.6 % -0.17 [ -0.37, 0.04 ]
Altmaier 1992 21 2.05 (0.74) 21 2 (0.89) 10.4 % 0.06 [ -0.55, 0.66 ]
Total (95% CI) 191 214 100.0 % -0.14 [ -0.34, 0.05 ]
Heterogeneity: Chi2 = 0.48, df = 1 (P = 0.49); I2 =0.0%
Test for overall effect: Z = 1.43 (P = 0.15)
-2 -1 0 1 2
Favours experimental Favours control
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A P P E N D I C E S
Appendix 1. Risk of Bias assessment criteria
Criteria for a judgment of “yes” for the sources of risk of bias
Method of randomisation A random (unpredictable) assignment sequence. Examples of ad-
equate methods are computer generated random sequence and
pre-ordered sealed envelopes. Methods of allocation using date of
birth, social insurance/security number, date in which they are in-
vited to participate in the study, or alternation will not be regarded
as appropriate.
Concealment of treatment allocation Assignment generated by an independent person not responsible
for determining the eligibility of the patients. This person has no
information about the persons included in the trial and has no
influence on the assignment sequence or on the decision about
eligibility of the patient.
Blinding of patients The index and control groups are indistinguishable for the patients
or the success of blinding was tested among the patients and it
was successful.
Blinding of care providers The index and control groups are indistinguishable for the care
providers or the success of blinding was tested among the care
providers and it was successful.
Blinding of outcome assessment Item has a positive score if the outcome assessors are blinded re-
garding treatment allocation and the blinding is evaluated and ad-
equate. If only self-reported (by the patients) outcome measures
are used the blinding procedure is adequate for outcome assessors
if participant blinding is scored “yes”.
Incomplete outcome data addressed (drop-outs) The number of participants who were included in the study but
did not complete the observation period or were not included in
the analysis must be described and reasons given. If the percentage
of withdrawals and drop-outs does not exceed 20% for short-term
follow-up and 30% for long-term follow-up, and does not lead to
substantial bias, a “yes” is scored.
Incomplete outcome data addressed (intention-to-treat analysis) All randomised patients are reported/analysed in the group they
were allocated to by randomisation for the most important mo-
ments of effect measurement (minus missing values) irrespective
of non-compliance and co-interventions.
Free of selective reporting The review author determines if all the results from all pre-spec-
ified outcomes have been adequately reported in the published
report of the trial. This information is either obtained by compar-
ing the protocol and the report, or in the absence of the protocol,
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(Continued)
assessing that the published report includes enough information
to make this judgment.
Similarity of baseline characteristics Item has a positive score if the study groups are comparable at
baseline for the most important prognostic factors (for example,
demographic factors, duration and severity of complaints, and
value of main outcome measures).
Co-interventions avoided or similar Item has a positive score if co-interventions are avoided in the
study design or are similar among the intervention groups.
Compliance The reviewer determines if the compliance with the interventions
is acceptable, based on the reported intensity, duration, number
and frequency of sessions for both the index intervention and
control intervention(s).
Timing of outcome assessments Timing of outcome assessment should be identical for all inter-
vention groups and for all important outcome assessments.
Appendix 2. Electronic database searches
MEDLINE
1. randomised controlled trial.pt.








10. (animals not (humans and animals)).sh.
11. 9 not 10
12. dorsalgia.ti,ab.
13. exp Back Pain/
14. backache.ti,ab.
15. exp Low Back Pain/








24. exp Behavior Therapy/
25. Conditioning, Operant/
26. exp “Reinforcement (Psychology)”/
27. behavior therapy.mp.
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36. relaxation.mp. or exp Relaxation/
37. graded activity.mp.
38. or/24-37
39. 38 and 11 and 23
40. 39
41. limit 40 to yr=“2007 - 2009”
EMBASE
1. Clinical Article/
2. exp Clinical Study/
3. Clinical Trial/
4. Controlled Study/
5. Randomized Controlled Trial/
6. Major Clinical Study/
7. Double Blind Procedure/
8. Multicenter Study/
9. Single Blind Procedure/
10. Phase 3 Clinical Trial/
















27. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).mp.
28. trial.mp.
29. (versus or vs).mp.
30. or/15-29





36. 33 or 34 or 35
37. 32 not 36
38. 31 not 36
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39. 37 and 38











51. exp Low Back Pain/
52. or/41-51
53. exp Behavior Therapy/













67. 40 and 52 and 66
68. 67
69. limit 68 to yr=“2007 - 2009”
CINAHL
S58 S56 and S41 and S23 Limiters - Published Date from: 200701-200912
S57 S56 and S41 and S23
S56 S55 or S54 or S53 or S52 or S51 or S50 or S49 or S48 or S47 or S46 or S45 or S44 or S43 or S42
S55









S45 (MH “Cognitive Therapy”)
S44 (MH “Reinforcement (Psychology)+”)
S43 (MH “Conditioning (Psychology)”)
S42 (MH “Behavior Therapy+”)
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S37 (MH “Thoracic Vertebrae”)






S30 “lumbar N5 pain”
S29 “”lumbarW1pain“”
S28 “lumbar W1 pain”
S27 “backache”
S26 (MH “Low Back Pain”)
S25 (MH “Back Pain+”)
S24 dorsalgia
S23 S21 not S22
S22 (MH “Animals+”)






S16 (MH “Prospective Studies+”)
S15 (MH “Evaluation Research+”)
S14 (MH “Comparative Studies”)
S13 “latin square”
S12 (MH “Study Design+”)








S3 “”clinical W8 trial“”
S2 “randomi?ed controlled trial*”
S1 (MH “Clinical Trials+”)
PsycINFO
((DE=(“relaxation therapy” or “behavior therapy” or “relaxation”)) or (DE=(“conditioning” or “operant conditioning” or “behavior
therapy”)) or (DE=(“behavior therapy” or “behavior modification” or “psychotherapy” or “cognitive behavior therapy”))) AND ((KW=
(Randomi?ed controlled trial*) OR KW=(clinical trial*) OR KW=(clin* near trail*) OR KW= (sing* near blind*) OR KW=(sing* near
mask*) OR (doub* near blind*) OR KW=(doubl* NEAR mask*) OR KW=(trebl* near mask*) OR KW=(trebl* near mask*) OR KW=
(tripl* near blind*) OR KW=(tripl* near mask*) OR KW=(placebo*) OR KW=(random*) OR DE=(research design) OR KW=(Latin
square) OR KW=(comparative stud*) OR KW=(evaluation stud*) OR KW=(follow up stud*) OR DE=(prospective stud*)OR KW=
(control*) OR KW=(prospective*) OR KW=(volunteer*)) AND (DE=(back) OR DE=(back pain) OR DE=(neck)))
Date Range: 2007-2009
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6. respondent
February 2009
F E E D B A C K
Comment on the Back Group behavioural review (The Cochrane Library 2000, issue 2)
Summary
The commentator thinks there is a discrepancy between the author’s presentation and discussion on the studies, and their conclusions.
The commentator states that the results indicate that behavioral therapy gives a moderate effect only with back patients that receive
no other treatment, but that effect is not proved in comparison with other treatment modalities. The commentator goes on to suggest
that the whole treatment effect of behavioral treatment in this patient group is a placebo effect and no real treatment effect. The
commentator states, “Behavioral treatment should not be recommended outside the setting of clinical trials.”
Reply
We indeed clearly state in the review that behavioral therapy only gives moderate effect in the comparison with no treatment or
waiting list control and that there were no differences identified when behavioral therapy was compared to other treatments. Moreover,
comments like this and ongoing discussion regarding the potential beneficial effect of behavioral treatment (among other in guideline
committees) prompted us to disaggregate the analyses regarding the comparison of behavioural treatment versus waiting list control,
no treatment or placebo for this up-date. The main reason for this is that we wanted to assess what components or types of behavioural
treatment were effective. This update shows that especially a combined cognitive-respondent therapy or progressive relaxation are
effective for short-term pain reduction.
We disagree with the commentator when he states that, “Behavioural treatment should not be recommended outside the setting of
clinical trials.” In our opinion many treatment modalities are used for chronic low back pain and there is not one treatment option that
has been proven beyond doubt to be more effective than other treatment modalities. It is unlikely that the effectiveness of behavioral
treatment is merely a placebo effect. As we have stated in our recommendations, we do agree that more research is needed in order to
improve the understanding what specific patient populations benefit most from what kind of behavioral treatment.
Contributors
Commentator - Ottar Grimstad
Criticism Editor - Dr. Alf Nachemson
W H A T ’ S N E W
Last assessed as up-to-date: 31 July 2009.
Date Event Description
19 January 2011 Amended Contact details updated.
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H I S T O R Y
Protocol first published: Issue 3, 1998
Review first published: Issue 2, 2000
Date Event Description
12 May 2010 New citation required and conclusions have changed Reviewer comments incorporated into the manuscript.
As a result, two RCTs from the original review were
excluded (Bru 1994; Lindström 1992) as they did not
meet the inclusion criteria and were not included in
the analyses. Removing these RCTs and responding to
these amendments did not change the conclusions of
the updated review.
1 March 2009 New search has been performed We included 11 new randomised controlled trials in
this update. The risk of bias and clinical relevance of all
included RCTs was assessed using the updated criterion
of the Cochrane Back Review Group. The GRADE
approach was incorporated and used to judge the quality
of the evidence for a particular comparison.
30 October 2004 New citation required but conclusions have not
changed
Neither of the changes listed below changed the con-
clusion of the original review dramatically. However,
by disaggregating the different treatment effects, and
analysing treatment effects of the various types of treat-
ment separately, we tried to assess which type of be-
havioural treatment was most effective, which compo-
nents of behavioural treatment are necessary, and which
are superfluous.
18 October 2004 Feedback has been incorporated See feedback section
Feedback received: 15/06/01
Response to feedback: 18/01/04
1 October 2003 New search has been performed We included one additional randomised controlled
study in this update. Another new element is that
the original comparison of “all types of Cognitive Be-
havioural Treatment versus Waiting List Control, No
treatment or Placebo” is now divided into various types
of treatments (operant, cognitive and behavioural).
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C O N T R I B U T I O N S O F A U T H O R S
Nicholas Henschke and Raymond Ostelo identified and selected studies, assessed the methodological quality of studies, performed the
data extraction, and conducted the data analyses.
Maurits van Tulder, Johan Vlaeyen, Stephen Morley, Willem Assendelft, and Chris Main were involved in final decisions regarding in-
and exclusion of studies, and in defining the domains.
All authors read and approved the final version of the manuscript.
D E C L A R A T I O N S O F I N T E R E S T
Johan Vlaeyen is co-author of four of the trials included in this review, and Maurits van Tulder is the co-author of one of the included
trials. Risk of bias assessment and data extraction of these trials was done by two other review authors (Nicholas Henschke and Raymond
Ostelo).
S O U R C E S O F S U P P O R T
Internal sources
• Vrije Universiteit, EMGO Institute, Netherlands.
• Univeristy of Maastricht, Netherlands.
• University of Leeds, UK.
• LUMC, Netherlands.
External sources
• Dutch Health Insurance Board, Netherlands.
• National Health & Medical Research Council, Australia.
D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W
Thirty RCTs were included in this updated systematic review. In addition to eleven new trials identified since the previous review, an
updated risk of bias assessment was performed, and the GRADE approach was used to judge the quality of the evidence. Note that the
text supporting the risk of bias assessment was only included for the 11 newly added trials, while the assessment was completed for all
30 trials.
I N D E X T E R M S
Medical Subject Headings (MeSH)
Behavior Therapy [∗methods]; Chronic Disease; Conditioning, Operant; Depression [therapy]; Low Back Pain [psychology; ∗therapy];
Muscle Relaxation; Randomized Controlled Trials as Topic; Waiting Lists
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MeSH check words
Humans
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